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Community managed forests constitute a significant proportion of the world’s 
forests, however, little is known regarding their condition or the details of how they are 
managed. Documented benefits of community managed forest include poverty alleviation 
and in some places a decrease in the rate of deforestation. Although some community 
based forests do not satisfy the IUCN definition of a protected areas, they provide 
valuable long term sustainability of forest products and many are also rich in biodiversity 
and support landscape conservation strategies. Forests are also home to many cultures 
including the indigenous people. Indigenous communities surrounding forest areas and 
other protected areas have developed patterns of resource use and management that 
reflect their intimate knowledge of local environments and ecosystems. However, 
indigenous knowledge is rarely documented or incorporated into science based or 
government run conservation planning. It is therefore the aim of this research to examine 
the contribution of indigenous ecological knowledge in the conservation of 
Enguserosambu Community Forest and surrounding rangelands. Specifically, the 
research aimed to; understand social mechanisms supporting indigenous ecological 
knowledge generation, accumulation and transmission, to examine the role of local 
indigenous institutions in supporting conservation of Enguserosambu Community Forest, 
and to assess if time-series aerial imagery support historical forest management practices 
shared as oral histories about land-use change by the communities.   
Case study design was used to explore the phenomenon in detail. Purposeful 
sampling was used to recruit research participants that could provide information rich in 
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detail about indigenous forest management practices in the study area. Four villages were 
surveyed. Individual and group semi-structured interviews were conducted with 
customary elders, village leaders, forest user groups, NGO’s, and forest officers.  One 
focus group discussion was conducted with a community conservation trust.  A total of 
57 individuals were interviewed, of which 19 were females. Interviews session lasted 
between 30 minutes and 2 hours. Most of the interviews were audio recorded. Interviews 
were conducted in either Swahili or Maa language. In case of the latter, translator was 
used during the interview process. Field noted were also recorded each time the 
researcher visited the villages. Thematic analysis was carried out for qualitative 
information using NVivo 10. To compare oral history with land cover change, satellite 
images with 30m spatial resolution were acquired from Landsat 7 and 8 for land cover 
change analysis. Satellite Imagery from February 2000 and February 2015 were selected 
for analysis. ArcGIS 10.2 was used to analyze satellite images for forest cover change. 
Findings related to the community connection to the forest demonstrate that for 
the Enguserosambu community, culture and forest is seen as one entity.  The forest 
provides for livelihood needs such as water, firewood, building poles, honey and 
traditional medicine, and dry season grazing ground for livestock. Customary elders use a 
variety of practices and strategies to share indigenous ecological knowledge with other 
community members. Some of the strategies include age group meetings, cultural bomas1 
and traditional celebrations.  The need for forest protection is recognized and forest 
protection is practiced, for example fencing off water catchments or important trees.  
                                                 
1 Cultural bomas is a group of Maasai huts/houses made of mud and cow dung. 
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Traditional law enforcement and land use plans were also mentioned as important means 
of protecting the forest.  
Findings related to the institutional management of the forest further reveal 
several local and indigenous institutions that support community efforts in forest 
management. Local institutions were reported to play a major role in the community by 
building capacity, creating conservation awareness and enforcing the law. Institutions 
also set rules and regulations for forest utilization. However, a power struggle was 
reported among institutions operating in the area, which causes difficulty in 
communication and action. Despite having clear traditional rules and practices about 
forest protection, forest cover change does persist.  
Land cover analysis revealed an increase in degraded forest areas in the last 15 
years. The degradation of the forest has resulted, for example, in drying of about 30 per 
cent of rivers and streams.  Given that Enguserosambu Community Forest is a catchment 
forest and the core for greater Serengeti ecosystem, if the rate of cover change increases, 
downstream areas such as Serengeti National Park and Lake Natron will be heavily 
impacted.  Policy geared towards nurturing, capacity building and social capital 
improvement in the community is important to ensure that their conservation efforts are 
sustainable and results are felt at both local and national levels. Reversing the degradation 
noted in this research, while using the structure of local conservation efforts, may be to 
bring the science to the indigenous community to build a solution from their deep 
connection to the forest, and provide a mechanism for communication that can persist 
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Community managed forests and forest protected areas 
  
Protected areas are one of the cornerstones for conserving biodiversity, most of 
which occurs in tropical forests (DeFries, Hansen, Newton, & Hansen, 2005). Tropical 
forests are among the most diverse ecosystems on earth (Laurance, 1999; Millenium 
Ecosystem Assessment, 2005). Several scholars contend that forests and forest protected 
areas are important because they contain about two-thirds of the world’s biodiversity 
(Millenium Ecosystem Assessment, 2005; Raven, 1980), are often adjacent to other areas 
they augment by providing access to species habitat outside park boundaries (Hansen & 
Rotella, 2002), provide buffer to core protected areas from edge effects such as fire and 
invasive species (Brooks et al., 2002; Laurance, 1999), and sustain the world’s life 
support system by providing services such as water and soil protection for local and 
distant communities. Many forests also have significant economic importance and offer 
ecotourism and recreational value to many individuals (Tobias & Mendelsohn, 1991; 
Willis & Benson, 1989). Forests are also a sacred source of wonder and delight (Dudley 
& Phillips, 2006). Despite having the conservation, spiritual, aesthetic, recreational, and 
livelihood values, most of forests around the world are under intense anthropogenic 
pressure (DeFries et al., 2005). 
Effectiveness of protected areas for biodiversity conservation has been an ongoing 
debate for decades. Some scholars argue that protected areas are more effective when 
decision making and management exclude local communities (Bruner, Gullison, Rice, & 
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da Fonseca, 2001), while others argue that protected areas are more effective when local 
communities participate in decision making regarding resource management especially 
those within their vicinity (DeFries, Hansen, Turner, Reid, & Liu, 2007; Hansen & 
DeFries, 2007). Nepstad, Stickler & Almeida (2006) contend that protected areas alone 
do not guarantee effective conservation, and call for a model that will involve human 
population as part of management strategies for successful conservation outcomes that 
are lasting. 
Despite being one of the important resources to people, designation of forests as 
protected areas is claimed to be a source of human displacement in many areas around 
the world. Scholars who are concerned with the sustainable management of forests 
argued that the way to improve stewardship of forest resources is through transfer of 
management responsibilities to local communities tied directly through their livelihood to 
the forest (Bray et al., 2003). However, others call for strict measures that typically limit 
all or most of the forest and forest resource use as a means to prevent further forest 
destruction and degradation (Bruner et al., 2001; Hayes, 2006; Loppa, Loarie, & Pimm, 
2008; Nagendra, 2008).  
Community-managed forests constitute a significant proportion of the world’s 
forests however, little is known regarding their condition or the details of how they are 
managed. A forest is defined as a land with tree cover or equivalent to stocking level of 
more than 10% and an area of more than 0.5 ha (FAO, 2010). The trees should be able to 
reach a minimum height of 5 m at maturity in situ (Dudley & Phillips, 2006). Community 
managed forests refer to the management of forests in public lands mostly for non-timber 
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forest products (Bray, Merino-pérez, & Barry, 2005). Community-based forest 
management is practiced/carried out in many rural communities in developing countries, 
including Tanzania which is the focus of this research. Documented benefits of 
community managed forest include poverty alleviation and in others a decrease in the rate 
of deforestation (Basnet, 2009). Giving an example from Mexican communities, Bray et 
al., (2003) argued that community managed forests have significantly managed to 
increase income to the communities that own the forest areas and protect the forest cover 
that is important in protecting the entire landscape. 
Although some community-based forests do not satisfy the IUCN definition of a 
protected area, they have the potential to provide valuable long term sustainability of 
forest products (Dudley & Phillips, 2006), and many are also rich in biodiversity and 
support landscape conservation strategies (Borrini-Feyerabend, Kothari, & Oviedo, 
2004). Forests are also home to many cultures including the indigenous people. Forests 
used extensively by the local communities and indigenous people rose from 9.2% in 2002 
to 11.4% in 2008 (Sunderlin, Hatcher, & Liddle, 2008; A. White & Martin, 2002). 
Indigenous peoples’ way of conceptualizing and managing natural resources serve as an 
alternative to the dominant notion of protected area management held in western science 
that is built on a top down government approach (Hunn, 1999; Reid, Berkes, Wildbanks, 
& Capistrano, 2006). 
Indigenous people and conservation 
 
According to a recent report by the indigenous rights organization, Cultural 
Survival, there are more than 370 million indigenous people around the world, 70% of 
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them live in Asia. Indigenous communities constitute around 5% of the world’s 
population (UNDP, 2014). These indigenous communities inhabit vast areas of Asia, 
Africa, Americans and the Pacific (Stevens, 1997). There is no universal definition of 
Indigenous people/communities. However, United Nations Indigenous Fact sheet refer to 
indigenous people as “the holders of unique languages, knowledge systems and beliefs 
and possess invaluable knowledge of practices for the sustainable management of natural 
resources. They have a special relation to and use of their traditional land. Their 
ancestral land has a fundamental importance for their collective physical and cultural 
survival as peoples. Indigenous peoples hold their own diverse concepts of development, 
based on their traditional values, visions, needs and priorities” (United Nations, n.d). In 
Tanzania, there are four specific groups of indigenous communities – the Hadzabe, the 
Akie, the Maasai and the Barbaig (IFAD, 2012a). According to the report on indigenous 
people by International Fund for Agricultural Development (IFAD), indigenous 
traditional land possess about 80% of the world’s biodiversity, and the indigenous people 
themselves hold profound, holistic and locally rooted knowledge of their environment; 
hence, indigenous people have the potential to play an important role in managing 
biological resources (IFAD, 2012b). However, indigenous communities and the 
environments they live in and maintain are increasingly under constant pressure from 
mining, oil, dam building, logging, and agro-industrial projects (Butler & Laurance, 
2008; Klubnikin, Annett, Cherkasova, Shishin, & Fotieva, 2000).  
Many indigenous communities still reside in remote, sparsely inhabited areas, 
with relatively unspoiled nature, including forest resources (Stevens, 1997). In many 
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cases, indigenous communities still rely on forests for their livelihood. Stevens, (1997) 
argued that, most of the places that are still inhabited by indigenous people are often the 
best and perhaps last–remaining places rich in wildness and biological diversity.  More 
specifically, indigenous communities who have lived off their land for centuries, have 
managed to develop their own identity, culture, and way of life that resonate around the 
forests  they live in and near (K. Anderson, 1993).  
The indigenous communities surrounding the forest areas and other protected 
areas have developed a pattern of resource use and management that reflect their intimate 
knowledge of local environment and ecosystem (IFAD, 2012b). Stevens (1997) argued 
that, indigenous communities have developed land use systems and traditions that limit 
resource destruction and partition resource utilization among communities, groups and 
households. In places where indigenous communities have managed to eliminate 
intruders who exploit natural resources, the biological diversity in the area is managed 
and maintained in such a manner that it is clearly less degraded than adjacent similar 
regions (Stevens, 1997). However, not all indigenous people are conservationists by 
virtue of their possessed knowledge. Berkes (2012) contend that, changes in life style, 
values, demographic and global economy can significantly alter the indigenous societies’ 
values and consequently impose impacts on biodiversity conservation. 
Increasing international awareness of the importance of protecting the world 
diminishing biological resources has focused more on the indigenous people and their 
homelands as important areas to be recognized as protected areas. This has increased 
attention to working with indigenous people and the future of protected areas in a 
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combined effort. The call to involve indigenous people has come at the time when there 
is a shift in the protected areas emphasis of recognition to include protected areas that 
meet human needs, contribute to local development and supported by the local 
communities (Ervin et al., 2010). 
Forest management in Tanzania 
 
Tanzania is an agrarian society with predominantly rural population that depends 
on forests to meet their daily livelihoods demands. Forest are predominantly managed by 
the government through the Tanzania Forest Services (TFS) as the national agency 
responsible for protecting the forest and its biodiversity resources. Tanzania has about 
33.5 million hectares of forest and woodland areas (about 38% of mainland area). Out of 
these, about 0 .4 million hectares (0.9%) are forests reserved for management by 
community and indigenous groups (A. White & Martin, 2002). In 2008 it was estimated 
that, about 11.6% of the public forest land is under Participatory Forest Management 
(PFM)(United Republic of Tanzania, 2008) with no clear delineation of what percentage 
is specifically forests managed by indigenous communities.  The Tanzania Forest Act 
recognizes forests managed through traditional means, however, the act pointed out that 
“little is known about their extent, location and system used for preserving and protecting 
traditional forests” (United Republic of Tanzania, 2008, p. 10). The Act further calls for 
the need to reinforce local management systems through the full protection of the law in 
order to prevent external pressure or development to these traditionally managed forests. 
The forest management sector in Tanzania has experienced a paradigm shift since 
pre-colonial area, moving from customary approaches (Meroka, 2006), state managed 
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(centralization) (Sunseri, 2009) to participatory management approaches (United 
Republic of Tanzania, 2008). During the pre-colonial phase where forests were managed 
using customary practices, the protection of the forest was achieved by the use of 
traditional knowledge and belief systems (Meroka, 2006). The system started to change 
during the colonial period and after independence whereby the government retained the 
ownership and management of forest resources.  
There are currently four management designations of forests in Tanzania namely: 
National Forest Reserves, Local Authority Forest Reserves, Village Forests and Private 
Forests (United Republic of Tanzania (URT), 1998). Despite having clear forest 
categories, no legal framework that promotes private and community-based forest in 
Tanzania existed prior to 2002.  By 2002 the government recognized the importance of 
communities in protecting the forest resources and revised the Forest Act to clearly 
stipulate the role of communities and enacted the Community Based Forest Management 
(CBFM) regulation. The Forest Act (2002) provides the legal basis for communities, 
groups or individuals across mainland Tanzania to own, manage, or co-manage forests. 
However, the government reserves the rights to take away the forest from a community if 
they determine that user groups and communities are not managing the forest properly, 
since the laws only grant temporary management and user rights to communities. The 
CBFM provides guidelines for facilitation of Community Based Forests leading to the 
establishment of Village Land Forest Reserves (VLFR), Community Forest Reserves 




Despite all the reforms, there are still only a few community-managed forests in 
Tanzania. Community forests are seen as not only a tool to improve forest management, 
but also as a means to alleviate poverty among communities living adjacent forested 
areas. Nonetheless, there is no clear understanding of the techniques and procedures that 
need to be followed for communities to meet goals of successful management and be 
recognized as legal owners the forest in their lands. Similarly, there is no clear devolution 




Origin of community based forest in Tanzania 
 
Forests in Tanzania occupy about 33.5 million ha, 96 percent of it is woodland 
and miombo type forest (Wily, 2000). About 14.5 million ha of the forest land is 
“reserved” leaving more than half of the forest resources unreserved. Most of the 
unreserved forest land falls within or is adjacent to the rural village communities. 
Reservation is different from tenure because it is a land management category and hence 
does not endow the state with the ownership of the forest resources (Wily, 2000). The 
reservation however, removes the defacto community authority over the forests and 
designates it for conservation purposes. 
Early examples includes the formation of village land forest reserves in areas of 
Babati (Duru-Haitemba Forest), Singida (Mgori forest), Kiteto (Suledo-Sunya) and 
Shinyanga (Ngitiri). Ngitiri initiative is relatively new and implemented using traditional 
management in restoration of degraded woodland patches used for grazing. The first 
three example; Duru-Haitemba, Mgori and Suledo-Sunya, focused on unreserved forests 
on village land, but did not provide the communities with the management or tenure 
rights over the forest reserves. Two reasons may explain this; first, most of village forest 
reserves established, some until today are not gazetted – meaning they have not been 
nationally published. Second, the first National Forest Policy (1953 and reviewed in 
1963) placed all the power in the hands of central government and ignored local people. 
In order to incorporate the changing economic, social, environmental and cultural 
landscape, the policy was amended to include the participation of communities in 
management of forest resources (United Republic of Tanzania (URT), 1998). For 
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example, policy statement # 39 of the current forest policy stipulate that “Local 
communities will be encouraged to participate in forest activities. Clearly defined forest 
land and tree tenure rights will be instituted for local communities, including both men 
and women.” 
The forest policy also place a greater emphasis on joint management through 
Participatory Forest Management (PFM) (Blomley et al., 2008; Maganga & Faustin, 
2009). This new approach is well heighted in the Forest Act of 2002, which provide legal 
basis to the individuals, groups or communities across mainland Tanzania to own, 
manage or co-manage forests. Two specific approaches, Joint Forest Management (JFM) 
and Community Based Forest Management (CBFM) were stipulated as the medium 
through which communities could engage in participatory forest management in 
mainland Tanzania. The former takes place on state-owned forest reserves and provides 
the opportunities for communities to engage in collaborative management with the 
government and share management responsibilities. The central control and ownership in 
this form of management is retained by the central government. In CBFM, villages can 
gazette Village Forests and thereby transfer the authority of these forests to the 
community. CBFM takes place in village land or land privately owned by communities. 
Contrary to the JFM, communities in CBFM reserve the rights to collect fees on forest 
resource utilization or impose fines on illegal use. Currently, there are about 11.6 % of 
forest areas in Tanzania under PFM arrangements (Blomley et al., 2008). 
One of the community roles in community based forest management are closely 
linked to access rights. Bray et al.,(2003) argued that, community based forest 
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management (CBFM) has the potential to offer forest-related benefits to the communities 
while maintaining the ecosystem integrity and biodiversity. Wily (2001) argues that 
community based forest management is a powerful management paradigm as it shares 
authority, ownership, and decision making with the immediate local people, hence 
providing them with benefits and the will to sustain the forest. There are several 
examples in the literature of how communities have been successful in managing 
resources over a long period of time (Berkes, Feeny, McCay, & Acheson, 1989; 
Broomley, 1992).  Both local and international conservation organizations have shifted 
their focus and support of more conservation projects with a community component, 
realizing that they are the key figure if the environment is to be protected holistically 
(Gibson & Koontz, 1998). 
 
Problem Background 
Loliondo is one among the three Divisions of Ngorongoro District in Arusha 
Region. Other Divisions include Sale and Ngorongoro. The Maasai constitute the 
majority of ethnic groups in Loliondo. Sonjo, Sukuma and Chaga ethnic groups are also 
present. Loliondo Division has fourteen wards, Enguserosambu ward being one of them. 
Within Enguserosambu Ward is where Enguserosambu Community Forest located 
(Formerly known as Loliondo II Forest).  
Enguserosambu community forest is located at Enguserosambu ward and is 81438 
ha in size. In 1957 the forest was divided into two, Loliondo II in the north and Loliondo 
I in the south. Loliondo I forest covers about 7% of the entire forest and was left under 
the management of local government authority. Loliondo II Forest was placed under the 
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central government with no official government gazette. Loliondo II covers the remaining 
93% of the total forest land in the area. In 1986 Loliondo II Forest was demarcated by the 
central government. Despite having the government presence, communities surrounding 
the forest have been the closest custodians, managing and protecting the forest. Loliondo 
II Forest currently known as Enguserosambu Community Forest (ECF) is an important 
water catchment forest for the greater Serengeti ecosystem. It is also source of water for 
Lake Natron, a breeding site for lesser flamingos in the region. Enguserosambu forest 
also provides water to Loliondo and Sale divisions which amounts to half of the 
population within the Ngorongoro District. Cultural and traditional practices are key 
conservation and management approaches used by the Enguserosambu communities to 
manage the forest.  
The forested areas of Loliondo have been areas of great resource conflict for more 
than two decades. The conflicts have centered on land and natural resources.  Resource 
conflicts surrounding land and natural resource uses in Loliondo have increased concern 
for the long-term conservation of biodiversity in the area (Tanzania Natural Resource 
Forum (TNRF), 2011). The conflict is complex, with many stakeholders involved. In 
early 2000, the government wanted to gazette Enguserosambu Community Forest as one 
of the National Forest Reserves. The process entailed the shifting of forest management 
from Enguserosambu communities to the government authorities. The proposed shift led 
the Enguserosambu community to question their long term ownership of the forest and 




   
 
Maasai communities within the Serengeti-Mara ecosystem have occupied the area 
since the 15th century, long before the Serengeti was declared a national park. Because of 
its remoteness, Enguserosambu Community Forest is poorly studied, and indigenous 
peoples are currently the source of local biological and ecological information of the area.  
Enguserosambu Community Forest is a part of the Serengeti–Mara Ecosystem, among 
the richest ecosystem characterized by a number of economic activities, tourism being the 
most important. Greater Serengeti ecosystems also consists of Serengeti National Park, 
Ngorongoro Conservation Area, Maswa Game Reserve, Ikorongo-Grumeti Game 
Reserve, Loliondo Game Controlled Area, Ikona and Makao Wildlife Management 
Areas, Maasai-Mara National Reserve, adjacent pastoral lands, group ranches and 
conservancies in Maasai Mara (Mduma et al., 2014). Being situated among different land 
management agencies Loliondo has been a highly contested landscape. 
For centuries the Maasai pastoralism has co-existed alongside spectacular wildlife 
populations in and around the Serengeti-Mara Ecosystem (Thompson & Homewood, 
2002). The traditional seasonal movements of herds help protect both dry season and wet 
season pastures from overgrazing and Maasai elders carefully planned where and when to 
use these resources. The ecological rationale of these seasonal movements conform to the 
factors governing seasonal wildlife movements between the Serengeti plains in Tanzania 
and Maasai Mara National Reserve in Kenya (Western & Gichohi, 1993). Recently, the 
changing economic atmosphere due to increases in outside investors in wildlife resources 
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in the area has led to a loss of knowledge related to the local uses of the landscape and 
practices. This trend has favored land uses with more tangible short term economic 
returns. This has given rise to conflicts related to competing land uses and threatens 
sustainable conservation of the forest and its surrounding rangeland by local 
communities. An understanding of the indigenous knowledge system that 
Enguserosambu communities use to protect the forest is crucial in appreciating its role in 




There is an increasing use of Indigenous Ecological Knowledge in understanding 
ecological processes, biodiversity conservation, and for planning sustainable resource 
use. In an effort to explore mechanisms and outcomes of indigenous forest management 
in this area of high biodiversity, the Enguserosambu Communities provide a group 
managing a forest about which little is known, and could potentially be used to resolve 
resource use conflicts and plan for sustainable conservation of Enguserosambu 
Community Forests in Serengeti-Mara ecosystem as well as acting as a model in other 
similar areas. Therefore, the aim of this research was to examine the contribution of 
indigenous ecological knowledge in the conservation of Enguserosambu Community 
Forest and surrounding rangelands. Case study design guided the research, specifically, 
semi-structured interviews and focus group discussion were used as techniques to obtain 
data from selected community members.  Satellite imagery data were also used to assess 
the effectiveness of the local knowledge in forest conservation. 
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Main Research Objective 
 
The main objective of this research was to examine the contribution of indigenous 
ecological knowledge in management of Enguserosambu Community Forest and 
surrounding rangelands. 
Specific Research Objectives 
 
1. Understand social mechanisms that communities of Enguserosambu village have 
in place in managing forest resources (generation, accumulation and transmission 
of the local knowledge). 
2. Examine the role of local indigenous institutions in the management of 
Enguserosambu Community Forest. 




1. How is the local knowledge generated, accumulated and shared among different 
community members? 
2. How do socio-cultural interdictions and practices affect the planning and delivery 
of forest conservation and management knowledge? 
3. What is the role of local indigenous institutions in management of the forest 
reserve? 
4. How do satellite imageries compare to the oral history given by local 
communities with regards to forest management? 
  
 16 
Significance of the study 
 
Indigenous Ecological Knowledge can contribute to global change and guide or 
be incorporated into decision-making regarding management and conservation of 
biodiversity resources (Agarwal, 2001; Berkes, 2007; Grant & Berkes, 2007) . Such 
practices can include species monitoring, resource rotation, temporal or total protection 
of species or habitats, species management, and the social mechanisms behind them such 
as cross-scale institutions, taboos and regulations, rituals or ceremonies, and social and 
religious sanctions, among others (Berkes, Colding, & Folke, 2000, p. 1251). Specifically 
this research will provide an understanding of the local knowledge that community in 
Enguserosambu village use to manage their forest resources as they live in close 
association with game management areas. Documenting their practices of forest 
management may encourage the establishment of more community managed forests in 
other areas. Community managed forests help indigenous members to draw necessary 
benefits that support their livelihoods. The managers of ecosystems will benefit from 
greater understanding of how communities in this area interact, perceive and use their 
own type of resources management, and therefore be able to work with them or draw on 
their experience in management activities in the future. Land use/land cover change 
assessment will provide a broader and clear understanding of the changes that have 
happened in the areas for effective interventions. The land use maps will also provide 
necessary information for possible establishment of land use plan and inclusive 
management strategies in the area and therefore contribute to solving the land use 
conflicts. The study may also help to provide a framework for conservation that allows 
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This dissertation will be divided into seven chapters. The first chapter will 
provide the background of research and layout the research objectives and questions. The 
second chapter will explore the literature that guided the research design followed by 
research methods. Results and discussion will be divided into three chapters reflecting 
research questions posed in chapter one. Chapter four will present and discuss the 
traditional knowledge used by Enguserosambu communities in managing the forest 
followed by the role of local institutions section in chapter five. The mapping section that 
compares the oral history provided by the local communities and satellite imageries will 









The study aims to assess the contribution of Indigenous Ecological Knowledge in 
management of Enguserosambu Community Forest in Tanzania in an effort to understand 
micro-scale efforts in conservation. It is therefore important to understand the 
conservation and management practices from community perspective because lessons 
learned can provide a broader understanding of forest resource management in a complex 
ecosystem setting like Serengeti-Mara. This chapter will highlight the meaning of 
indigenous ecological knowledge and its applications and challenges in resource 
management. The role of local institutions in supporting the conservation effort will also 
be described and explained. The chapter will conclude by highlighting the concept of 
land use land cover change and how it will be integrated during analysis to; (i) 
empirically test the effectiveness of the community local knowledge in the management 
of the forest by comparing the oral history with the satellite images, (ii) explore the 
changes of Enguserosambu Community Forest cover as well as identify the cause of 
changes to be able to come up with concrete solution for the sustainable management of 
the forest. 
 
Protected areas designation dilemma 
 
Setting aside areas for protection is rooted from the colonial perception of nature-
human interaction where humans are often perceived as a threat to nature and natural 
systems. Nature has often been viewed as pristine if it is free from human interventions 
(Cf. Wilderness Act 1964).  However, treating nature as a pristine and untouched is to 
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ignore human transformations on land as early as 5000 years ago (Cronon, 1995; E. C. 
Ellis et al., 2013; Mertens, 2008). The nature-human dichotomy prompted early 
conservation proponents to set protected areas focusing on species level protection and 
their preferred habitat with the assumption that the public will inherently comprehend and 
feel more connected to individual species more than the entire ecosystem (Knight, 1998; 
Lambeck, 1997). Given this focus, most early conservation efforts were geared towards 
protecting local, island like reserves (Kazmierski et al., 2004). 
Although forests focus on and significantly contribute to conservation and 
protection of cultural and natural resources, current trends call for integrated approaches 
in setting aside, as well as managing protected areas that include understanding the 
context of protected areas, which include human influences especially those of 
communities living in and adjacent to protected and/or conservation areas. Trombulak 
and Baldwin (2010) contend that, for conservation goals to be realized and sustained in 
the long run, parks and protected areas need to be seen as part of larger landscapes that 
include a varied mixture of resource ownership, histories, and uses. Similarly, effective 
conservation planning requires consideration of the varied and dynamic nature of the 
ecosystem and their management approaches (Huston, 1994; Leo & Levin, 1997; Pickett 
& Rogers, 1997), including the application of local knowledge for conservation and 
management of traditional landscapes. The inclusion of local knowledge in planning and 
management of protected areas is important especially when thinking in large scale 
(Terborgh, 2002) because with the inclusion comes local support which will forge the 
protection in the long run (Baldwin & Judd, 2010).  
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According to Hostetler (1999) conservation planning policies need to recognize 
the nature-human balance by acknowledging and restoring the traditional interactions that 
people had with nature. Recognizing that change is the fundamental concept of landscape 
component (Forman & Godron, 1995), hence, human presence is of crucial importance 
for ecosystem balance. Although humans are regarded as the primary source of structural 
and functional changes in the ecosystem, very little research has been done to analyze the 
integration of human processes into the ecological studies (Hostetler, 1999) that aim for 
integrated approaches to conservation. The research that integrates both social and 
biological studies is important to understand how the ecosystem functions (Pickett & 
Rogers, 1997), as well as how people interact with their environment. Hence, 
understanding local people’s knowledge is very useful especially where human livelihood 
needs are inherently linked with natural resources (Henson, Williams, Dupain, Gichohi, 
& Muruthi, 2009). Terborgh (2002) argues that this is true especially in the tropics 
whereby for many people “nature has only utilitarian value, as an immediate source of 
wealth and livelihood” (p. 120). 
 
Indigenous Ecological Knowledge 
 
Indigenous people have a significant role to play in the conservation of biological 
resources (Mauro & Hardison, 2000). Indigenous people may have a way of 
conceptualizing and managing natural resources that may serve as an alternative tool to 
the dominant notion of protected areas management held in western science (Hunn, 
1999). Indigenous Ecological Knowledge (IEK) also known as Traditional Ecological 
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Knowledge (TEK), environmental knowledge or knowledge of land, is defined as a body 
of knowledge built up by a group of people through generations of living in close contact 
with nature, including a system of self-management that governs resource utilization 
(Johnson, 1992, p. 4). Drew (2005) further added that indigenous communities that use 
traditional knowledge as a conservation mechanism tend to have more long term efficacy 
in management of their resources than their counterpart with top-down approaches. The 
close linkages between nature and culture, as well as long term interaction with the local 
environment, provide most of the indigenous communities with holistic understanding of 
ecological processes of the environment (Nabhan, 2000; Vogt et al., 2002), hence their 
ability to manage them. 
Although Indigenous Ecological Knowledge (IEK) has been used in scientific 
research to understand ecological processes, population changes and assessing habitat 
impacts, its wider application remains very low (Huntington, 2000). This may be 
attributed to the fact that most of the information obtained through IEK is rarely 
documented (Huntington, 2000).  Similarly, the study of IEK is often full of conflicting 
information about indigenous people (Berkes, 2012). Three documented myths of the 
indigenous people; “the exotic other, the intruding wastrel, and the noble savage or fallen 
angel” (Dove, 2006, p. 197) and the assumption that knowledge they possess is simple, 
savage and static (Berkes, 2012) still haunt this body of knowledge to date. 
Indigenous Ecological knowledge however, has endured myriads of changes, and 
indigenous people have undergone constant reflections in an attempt to 
understand environmental fluctuations within and outside their societies.  This is 
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because indigenous people accumulate the traditional knowledge through trial 
and error by virtue of their close interaction with natural environment (Berkes et 
al., 2000; A. Davis & Wagner, 2003). The ability to maintain traditional practices 
reflects indigenous group’s resilience from various levels and periods of 
environmental and cultural changes over time (D. Ellis & West, 2005; Sayles & 
Mulrennan, 2010). Therefore, the fundamental issue needs to be the balanced 
system achieved through the integration of practical application of IEK and 
science based approaches in conservation planning while addressing the needs 
and aspirations of local people (Henson et al., 2009). 
 
Regardless of the recognition of indigenous rights in the face of international 
treaties, conflicts over resource entitlements are still very prominent (Reimerson, 2012). 
This is because most of the protected area land was once owned or managed by 
indigenous communities hence they are fighting to retain ownership and right to access 
resources.  Gadgil, Berkes and Folke (1993) argued that, in areas where local people have 
depended on natural resources for their livelihoods, they have developed a sense of 
ownership which in some instances enhances the biodiversity conservation. Because their 
ecological knowledge is based on trial and error over a long period of time, their 
knowledge base becomes hard to quantify and their relationship to nature intangible.  
Such knowledge base is rarely recognized by the western science approaches (Berkes, 
2012). It is important however, to recognize the value of indigenous knowledge if 
biodiversity is to be managed sustainably in the long run. 
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Tradition ecological knowledge can be well understood if we break the concept 
into two parts; tradition and ecological knowledge.  Traditions include customs and 
cultural values in the form of belief system, social values, principles and behaviours that 
guide the society, derived from historical experiences (Berkes, 2008). Tradition is 
cumulative and subject to societal changes (Ellen & Harris, 2000). This aspect of 
tradition has led to the debate of how much change can be accommodated within the 
practices of tradition for it to still retain the ‘traditional’ value. The debate is also 
associated with the concept of power, where the holders of knowledge might not be 
categorized as ‘traditional’ by others particularly those with high authority (Berkes, 
2008). This is why most scholars prefer to use the tem indigenous instead of traditional 
(Berkes, 2012).  
Ecological knowledge poses the definitional problems of its own. The term is 
used differently by local people depending on what they attach the meaning from. Some 
societies associate the term with immediate land where the livelihood needs are derived 
while others see the ecological knowledge as part of understanding the ecological 
processes within the ecosystem and its surrounding landscapes in societies’ 
neighbourhood. For example, the aboriginal people of Canada associate their ecological 
knowledge with the land, referring it as the ecology of land, which includes their living 
environment (Berkes, 2012). Gadgil et al., (1993) argued that all societies during the pre-
scientific era made sense of how the natural world works through practices which guide 
their interaction with their surroundings. Nevertheless, this process was rather slow 
compared to the modern way of knowledge accumulation and dissemination. Information 
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gathered through this process was limited to a narrow geographical scale based on 
cultural practices of the society (Gadgil et al., 1993). Therefore, ecological knowledge 
can be used synonymously as the knowledge of land. People accumulate this knowledge 
through their close interaction with natural environment and are passed on generation to 
generation (Berkes et al., 2000; A. Davis & Wagner, 2003). Convention on Biological 
Diversity (CBD) defines the ecological knowledge as knowledge of indigenous 
communities, which is locally specific, learned through history through interaction with 
nature and transmitted orally from one generation to the next (Convention on Biological 
Diversity (CBD), 2008). This definition, however, faces much criticism (Agrawal, 1995; 
Berkes, 1993, 2008; Berkes et al., 2000; Martello, 2001).  
Generally, IEK as defined by Huntington (2000) refers to “the knowledge and 
insights acquired through extensive observation of an area or a species. This may include 
knowledge passed down through oral tradition, or shared among users of a resource” (p. 
1270). The widely acceptable definition is similar to that of Huntington which refers to 
IEK as “a cumulative body of knowledge, practice and belief evolving by adaptive 
processes and handed down through generations by cultural transmission, about the 
relationship of living beings (including humans) with one another and with their 






Field Application of Indigenous Ecological Knowledge  
 
There is narrow recognition of indigenous knowledge roles in conservation 
planning. IEK application in many fields has been presented as valuable information for 
future use, or when things go wrong, ignoring its current use by some societies and its 
practical contribution to other fields (Huntington, 2000). According to Cox (2000) IEK 
offers an opportunity for building collective, mutually fruitful, long-term relationships 
among traditional and scientific researchers. The IEK body of knowledge is so rich and 
its application through the traditional/ customary practices can hence be useful in 
conservation planning (Drew, 2005). 
The use of indigenous ecological knowledge received academic recognition in the 
early 1990s with the coverage of lost tribe lost knowledge in the Time magazine (Linden, 
1991). This was followed by the international work by UNESCO in coastal marine areas, 
natural resource management, and Man and the Biosphere (MAB) program. UNESCO 
was one of the early international organizations to spearhead the role of traditional 
management systems around the world. During the Rio conference in 1992, indigenous 
peoples’ rights on conservation and development was thoroughly discussed and an 
agenda for their inclusion was recognized and their rights acknowledged (Universal 
declaration on indigenous rights, 2008). The indigenous rights recognition event was 
followed by declaring the International Year for the Indigenous People, the International 
decades for world’s indigenous people (resolution 48/163). Since then, several local and 
international conservation organizations have aligned their events and activities 
acknowledging, or calling for the involvement of indigenous people in their activities 
  
 26 
(Berkes, 2008). More research has also been conducted on this topic and published in 
various scholarly journals. 
All of these efforts to acknowledge the contribution of indigenous knowledge lead 
to the global recognition of indigenous knowledge in the academic arena. Currently, there 
is an increased focus on community participation in natural resource management, 
including change in direction of conservation goals to include the needs and values of the 
local people (Reimerson, 2012). Similarly, much work in the literature is not solely on 
the ecological understandings of the environment, the indigenous knowledge has been 
used in other fields as well. One of the most distinguished milestones of indigenous 
knowledge has been the improved understanding of different kinds of ecosystems and 
values that are associated with each (Berkes, 2008).  
The increased focus on community participation in conservation projects could 
make it easier for indigenous people to influence management strategies and policies at 
various levels (Reimerson, 2012). The developments within international organizations 
means that indigenous people have the opportunity to influence policy changes at an 
international level in the area of natural resource management and conservation 
(Colchester, 2004). The trend also shows that indigenous people and their environmental 
knowledge and land management practices can potentially benefit conservation goals 
(Berket, 2004). This is because indigenous knowledge of non-nomadic communities is 
more likely to be sustainable to resource utilization thus supporting the biodiversity 
conservation of the area (Gadgil et al., 1993). This added to the fact that in most areas 
with common pool resources, the traditional management systems and local institutional 
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arrangement have played a greater role in avoiding the dilemma of the tragedy of the 
commons (Broomley, 1992; Ostrom et al., 2002; Trombulak & Baldwin, 2010). Berkes 
(2012) contend that possession of appropriate knowledge and the ability to link it with the 
social-ecological system provides a greater adaptive capacity because it acknowledges 
the constant changes happening on the surrounding environment. 
Several examples from the literature show that indigenous knowledge has 
supported forest succession and subsequently led to the increase in biodiversity 
(Denslow, 1987). Bengsston et al., (2000) contend that most of the primary forests are in 
fact the product of human disturbance over the course of millennia. Other examples 
include; Indigenous practices of shifting cultivation in areas of northeastern India 
(Ramakrishan, 2007), milpa system by Huastec in east central Mexico (Toledo, Ortiz-
Espejel, Cortés, Moguel, & Ordoñez, 2003), and forest islands with the Kayapos (Posey, 
1985). Similar example can be found in the tropical forest ecosystems in Sub-Saharan 
Africa where Maasai pastoralists have managed to co-exist with wildlife for centuries. 
The large herds of cattle movements are claimed to be in sync with the movement of wild 
animals who migrate following annual cycle of rainfall and new vegetation growth 
(Berkes, 2012). Several rules play part in maintaining the traditional grazing system 
including the length of the grazing on a patch by herd; the frequency with which the same 
patch is visited, rotation time (rest interval) between each visit; and the distance between 
grazed sites (Niamir-Fuller, 1998 cited in Berkes, 2012: p. 86). Similar rules are applied 




Table 2.1. Traditional marine conservation measures of tropical pacific islanders 
 
Method of regulation Examples 
Closed fishing areas Pukapuka; Marquesas; Truk; Tahiti; 
Satswal 
Closed seasons Hawaii; Tahiti; Palau; Tonga; Tokelaus 
Allowing portion of the catch to escape Tonga; Micronesia; Hawaii; Enewetak 
Holding excess catch in enclosures Pukapuka; Tuamotus; Marshall Islands; 
Palau 
Ban on taking small individuals Pukapuka (crabs);Palau (giant clams) 
Restricting some fisheries for 
emergency 
Nauru; Palau; Gilbert Islands; Pukapuka 
Restricting harvest of seabirds and/or 
eggs 
Tobi; Pukapuka; Enewetak 
Restricting number of fish traps Woleai 
Ban on taking nesting turtles and/or 
eggs 
Tobi; New Hebrides; Gilbert islands 
Ban on disturbing turtle nesting habitat Samoa 
Source: Johannes (1978) cited in Berkes, 2012 
 
Indigenous knowledge has also been integrated into ethnobotany studies 
(Cunningham, 2001; Laird, 2002; Schultes & Reis, 1995), ethnopharmacology (Marles, 
Clavelle, Monteleone, Tays, & Burns, 2000), irrigation systems (Mabry, 1996), 
environmental ethics(Callicott, 1994; Engel & Engel, 1990), ethnozoology (M. K. 
Anderson & Tzuc, 2005; Sillitoe, 2002),  to analyze local biodiversity enhancement 
activities in integrated agriculture aquaculture system (Gadgil et al., 1993), ecological 
resilience (Berkes et al., 2000), agriculture (Armitage, 2003; Warren, Slikkerveer, & 
Brokensha, 1995) protected areas management (Pimbert & Pretty, 1995), and marine 
conservation (Drew, 2005; Johannes, Freeman, & Hamilton, 2000; Ruddle & Johannes, 
1992) to mention but few. Some of this literature is directly linked to the use of the 
knowledge while others are indirectly related to its application (Berkes, 2008). This is 
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because the range of traditional knowledge is not solely for scholarly purposes, to local 
people, traditional knowledge is part of their lives, and hence it is a lived knowledge 
(McGregor, 2004). 
 
Levels of analysis of Indigenous Ecological Knowledge 
 
Several levels of analysis can be applied when using IEK in research, depending 
on the research focus and depth of knowledge needed to be understood. Complete 
analysis using traditional knowledge consists of four intertwined levels collectively 
known as the knowledge-practice-belief complex framework (Berkes, 2012, p. 16). Since 
indigenous knowledge is not a mere body of knowledge (McGregor, 2004), there is a 
need to incorporate the framework that will help to “distinguish between empirical kinds 
of indigenous knowledge and ways of life; between information and ways of knowing” 
(Berkes, 2012, p. 16). 
According to Kalland (1994) IEK can be analyzed using three levels; the 
empirical knowledge/practical knowledge, knowledge situated in the context/ 
paradigmatic knowledge and institutional knowledge. On the other hand Orlove and 
Brush (1996) and Stevensons (1996) extended three levels but providing a different 
approach. Although there is no agreement on the clear demarcation of the three layers 
provided by the authors, it appears to be clear that there are different levels of analysis of 
the indigenous knowledge (Usher, 2000; G. White, 2006). Berkes (2008) provided four 
levels; knowledge of animals and plants, resource management system, tradition 
management system, and world view (Figure 2.1). The first level offer the understanding 
of the landscape, plants, soil, and animals; their life history, behavior and distribution 
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while the resource management system offers an understanding of the ecological 
processes and functional relationship of species within the landscape (Berkes, 2012, p. 
18). The third level is very crucial as it can help identify resource users, set rules, and 
regulations of the resource is to be exploited. It also includes the ‘learning’ component 
important to understand how the knowledge is shared and retained. The world view 
shapes the environmental perception and gives meaning to observation of the 
environment. It forms part of the belief system, ethics and religion of a particular society 
(Berkes, 2012). Social system is the key that describe what is considered traditional 
knowledge of a particular society or group of people.  
However, the four levels provided in the framework are not always distinct.  
There are feedback loops among different levels, and some of the levels cannot be well 
understood when analyzed separately. For instance, Berkes (2012) contend that 
Worldviews shape the social institutions and what is going on in a society despite that 
fact that the local knowledge may grow, institutions and management systems may adapt, 






















Figure 2.1. Levels of analysis in the traditional knowledge and management systems 
Source: (Berkes, 2012) 
 
In this particular research, the traditional knowledge that the Enguserosambu 
community possesses will be understood as the cumulative body of knowledge and/or 
belief system, which include lifestyle of individual and their practices that evolve through 
the adaptive process of trial and error and shared orally from generation to another 
entailing the societal relationship with the forest and its surrounding rangeland. It is 
therefore the aim of this research to utilize the components on each level to answer the 
research questions with the understanding that there is no clear demarcation from one 
level to the next, and acknowledge the presence of overlap among the different layers. 
Integrating all level into analysis will provide a broader picture and deeper understanding 
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Challenges of using Indigenous Ecological Knowledge 
 
Indigenous Ecological Knowledge needs to be understood within context. 
Woodley (2005) contends that an understanding of indigenous knowledge requires a 
thorough analysis of existing social norms and belief systems as well as institutions and 
ecological conditions of a locality where knowledge is applied. Indigenous knowledge 
may also be appreciated through the process of using and applying the knowledge itself 
(Ingold, 2000). This is opposite to the scientific knowledge which is systematic, 
‘objective’ and can be replicated or validated. Another criticism stems from the fact that 
indigenous knowledge is rooted from the trial and error over a course of time interacting 
with the surrounding environment as opposed to a series of logical and empirical method 
of systematic observations employed in the scientific arena (Woodley, 2005). 
Most often the traditional management systems are not consistent with the 
conventional resource management strategies. A good example is the seasonal movement 
of cattle in pastoral societies. Traditional pastoralists are blamed to be causing 
deforestation and desertification for their seasonal movements of large number of cattle 
in search for grazing pasture (Niamir-Fuller, 1998). Similarly, any conversion of closed 
canopy forest is regarded as deforestation by many of the foresters in West Africa (Leach 
& Fairhead, 2000). However, (Fratkin & Mearns, 2003) argue that, this seasonal 
movements by pastoralists help support the dry land ecosystem which is characterized by 
non-equilibrium conditions.  
Indigenous knowledge systems have failed to offer quantitative tools and 
approaches for analysis. The approach is different from the scientific enquiry because; 
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the assessment in traditional method is qualitative, the evaluation makes use of value 
judgment based on priority, and the understanding of environmental variables is 
contextualized (Berkes, 2012). However, indigenous knowledge systems to a large 
extend have managed to deal and maintain complexity ecosystems such as understanding 
the populations dynamics of marine and terrestrial population (Mackinson, 2001; Prado, 
Murrieta, Adams, & Brondizio, 2013), and climate change and sea ice relationship of 
Inuit people (Laidler, 2006). 
 
Local institutions in resource management 
 
Majority of developing countries are shifting the management and ownership of 
natural resources to local government authorities (Nygren, 2004). It is argued that, 
decentralization of responsibilities to local authorities increase democratization of natural 
resource management by letting local communities make decisions with regards to 
control and use of their resources (Nygren, 2004). Three reasons why most of the 
governments are shifting forest tenure system are provided in the literature.  White and 
Martin (2002)  contend that governments are increasingly aware of the discrimination 
that official forest tenure system has against the rights and claims of indigenous people 
and other local communities; there is increasing evidence that local based entities are as 
good as, and often better managers of forest than federal, regional or local governments; 
recognition that government and public forest management agencies have not been good 
stewards of public forests (p. 2-3). 
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Furthermore, White and Martin (2002) argue that, communities with private rights 
typically have access to the resource, manage and exclude outsiders from their resources 
than do communities on public land. The ability to exclude others stems from the social 
institutions responsible for managing resources within the community setting. Local 
communities are capable of creating local institutions to manage their forest resources 
despite pressure from the state, demographic changes or market forces (Agrawal & 
Yadama, 1997). In the local setting, management responsibilities are transferred to the 
forest user groups which act as the autonomous body to govern forest activities and 
articulate the needs and priorities of the local people. According to Mohan, Shin and 
Murali (2003) the aim of the forest user group is to formulate a strong and reliable 
grassroots level forest management institution.  
The increased recognition of local communities in forest management especially 
those located in their vicinity represents a profound change in forest management policy 
over the last 30 years (Sunderlin et al., 2008) . Indigenous communities among others, are 
gradually recognized as important stewards of the global forest land. Sunderlin et 
al.,(2008)  found that, in the forest sector alone, the percentage of the global forest under 
management of, or designed for the use by the local communities and indigenous people 
rose from 9.2% to 11.4% between 2002 and 2008.  In Tanzania specifically, about 0.4% 
of the total forest land is reserved for community ownership (A. White & Martin, 2002). 
In recognizing the importance of indigenous groups and local communities in forest 
management, the governments of Tanzania, Gambia and Cameroon are moving towards 
transferring the ownership and management authority of forest resources to the local level 
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(A. White & Martin, 2002). This relatively new innovative approach serves as an 
opportunity for sustainable forest initiatives and economic development for some of the 
marginalized communities. 
Although the majority of literature focuses on the role of communities and 
resource management, little consideration is given on array of factors within communities 
and their different ways of perceiving and using these resources (Nygren, 2004). In a 
local setting for example, the use of natural resources is moderated by different and 
overlapping local institutions, both formal and informal. Such institutions legitimize the 
authority by the local communities to establish or control resources and formulate local 
level governance structures necessary for the management requisition (Cronkleton, Bray, 
& Medina, 2011). In return, these local institutions shape the pattern of use and 
management of natural resources, as well as modify the political landscape over time 
(Batterburry & Bennington, 1999; Leach, Mearns, & Scoones, 1999). Local institutions 
create rules and ensure user rights and benefits are distributed to the right people. 
Institutions are defined as a set of accepted rules and norms that define user 
groups, shape resource use decisions, elaborate how conflicts are resolved and how 
resources are exploited and  monitored (North, 1991). Uphoff (1992, p. 3) defines an 
institution as a `complex set of norms and behaviors that persists over time by serving 
some socially valued purpose'. They are a "set of rules actually used" (Ostrom, 1992, p. 
19) or "rules of games in society” (North, 1990). 
Local institutions offer efficient and sustainable way of managing and utilizing 
natural resources (Uphoff, 1992). This is because, institutions at the local level provide 
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less costly, a quicker method of monitoring changes in resource status and more faster 
way of resolving resource related conflicts by giving the longer-view approach for 
cooperation rather than individual interests (Uphoff, 1992). Well defined institutions will 
provide precise and necessary information to the community with regards to ownership, 
responsibility and decision making about the forest resources management. 
Local institutions are more likely to be successful in natural resource management 
where the resources are known, predictable, and where users themselves are in 
identifiable groups or a community with its own authority structure (Uphoff, 1992, p. 8). 
Sometimes, these groups might be communities that have lived in the area for a long 
period of time and developed their own system of resource management commonly 
known as indigenous systems. Indigenous institutions are those institutions that emerge in 
a particular locality, practiced by the people who occupied the area for a period of time. 
They represent established system of local authority derived from socio-cultural and 
historical processes in a given society (Watson, 2003). According to McElwee (1994) 
more often the formal institutions in a local setting include the local traditional elders, 
user groups, village committees and district councils  while informal institutions based on 
the indigenous belief systems of moral and spiritual control. 
In order to increase people participation and empower them in resource 
management, Mohan et al., (2003) call for appropriate policy measures that will 
decentralize responsibilities to the local level. More often, forest user group is preferred 
as the local level institution for forest management. For example, the forest user group in 
Nepal demonstrated a strong social, physical and management capacity by efficiently 
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protecting community forest in Chitwan District (Mohan et al., 2003). In the face of 
climate change, local institutions also have the potential to play a role in fostering local 
communities’ resilience against climate change and other large scale disturbances (Allen, 
2006).  
Nygren (2005) argued that, decentralization helped marginalized groups 
opportunities to be able to influence policy, provide communities with new revenues 
opportunities, and foster sense of ownership and responsibility among communities 
towards resource management. Furthermore, Nygren (2005) emphasized on the need for 
both decentralization of forest management to the local institutions but also building 
capacity to these institutions so that they may deliver better results but also the need to 
understand the diverse forms of local institutions operating at the local level. 
 
 
Land use land cover change 
 
 Tremendous amount of change occurs in tropical forests is mostly triggered by 
socio –economic and ecological changes of land (E. C. Ellis et al., 2013). Lambin and 
Strahler (1994) contend that anthropogenic activities and natural factors are the main 
drivers causing shifting patterns of land use in different settings. Agricultural 
intensification, pasture expansion, urbanization and population increase are some of the 
anthropogenic factors influencing land use changes (Lambin, Geist, & Lepers, 2003) 
Land cover is the description of vegetation and man-made features on the earth 
surface including grass, asphalt, trees, bare ground, water, etc. (Fisher, Comber, & 
Wadsworth, 2005). Land Use refers to the description of how people use the land. Land 
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use is characterized by activities people undertake in a certain land cover type to produce, 
change or maintain it (Lambin et al., 2003). For example, urban and agricultural land uses 
are two of the most commonly recognized high-level classes of use on the land. 
Recreational spaces, sports grounds, residential land, etc. are also categories of land uses” 
(Fisher et al., 2005, p. 86).  
Land cover change is the detection of changes in land cover, usually analyzing 
multi-temporal data; in remote sensing, Land Cover Change will result in changes in 
reflectance values (Manonmani & Suganya, 2010). Change detection involves 
examinations of spectral characteristics of the vegetation cover type in a given location 
over time (Manonmani & Suganya, 2010). There is no one ideal way to classify land 
use/land cover information because each classification is made to suit the need/objective 
at a time. However, key criteria is to do it in such a manner that all parts of the area under 
the study are included in the classification system and reference unit provided for each 
land use and land cover type (J. R. Anderson, Hardy, Roach, & Witmer, 1976).  
According to the IGBP/IHDP (1999), change detection studies seek to know; (i) 
pattern of land cover change, (ii) processes of land use change, and (iii) human response 
to LULC change (Boakye, Odai, Adjei, & Annor, 2008). In order to formulate and 
exercise efficient forest management policies and practices, it is important to have 
reliable information about the LULC (Achard et al., 2014). Modern technologies such as 
RS and GIS, provide some of the most accurate means of measuring the extent and 
pattern of changes in landscape conditions over a period of time (Miller, Bryant, & 
Birnie, 1998).  
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 Torahi and Rai (2011) argued that, depletion of forest cover has profound 
impact on ecological integrity as well as socio-economic development of the area. This is 
because, a forest is an ecosystem hence destroying the forest means tempering with the 
viability of the ecosystem and the environment at large. Land use land cover analysis 
hence provide the ability to detect the changes, identify the cause, process and patterns of 





RESEARCH DESIGN AND RESEARCH METHODS 
 
The purpose of this study was to examine the role of indigenous ecological 
knowledge in conservation of Enguserosambu Community Forest and surrounding 
rangelands. Specifically, the study aimed to: (a) understand the social mechanisms behind 
forest management practices (generation, accumulation and transmission of the local 
knowledge); (b) examine local indigenous forest management institutions in managing 
forest biodiversity; and, (c) to assess if time-series aerial images support oral history 
given by the communities. Case study design was adopted for this research to ensure the 
issue in question is thoroughly explored within context through a variety of lenses which 
allow for multiple facets of the phenomenon to be understood (Stake, 1995; Yin, 2009).  
This chapter will provide a detailed description of the research design, techniques 




Enguserosambu Community Forest (ECF) is located on the northern part of 
Ngorongoro Conservation Area (NCA) and Serengeti National Park (SNP) in Tanzania. 
To the west Enguserosambu Community Forest is bordered by Loliondo Game 
Controlled Area. To the north the area is bordered by the Maasai Mara National Reserve 
in Kenya (Figure 3.1).  Enguserosambu Community Forest is part of the Greater 
Serengeti Ecosystem. The Serengeti ecosystem is home to the greatest abundance of 
terrestrial wildlife on earth, with nearly three million wildebeest moving between the 
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Serengeti plains, woodlands and the savannahs of the Maasai Mara annually (Sinclair, 
1995).  
 
Figure 3.1.  Location of Enguserosambu Community Forest 
Source: Tanzania Natural Resource Forum (TNRF) (2011)  
 
Enguserosambu Community Forest is a natural forest composed of hard wood and 
soft wood tree species. The forest plays a significant role within the Serengeti ecosystem; 
it is a water catchment forest that supplies water to most of rivers and streams running 
through the Serengeti National Park and Lake Natron (A salt lake which is the breeding 
ground for most of the world lesser flamingos - Phoenicopterus mino). The forest also 




around. Enguserosambu Community Forest is therefore, a vital forest for the 
sustainability of the Ngorongoro Conservation Area and the Serengeti National Park as 
well as the entire Serengeti – Mara ecosystem. 
The livelihoods of Enguserosambu communities depend on forest resources. The 
predominant land use in Loliondo has been pastoralism, based on transhumance system2 
although currently agriculture is increasing in the area. The traditional seasonal 
movements of herds help protect both dry and wet season pastures from overgrazing. 
Customary elders set aside land zones for different use based on traditional practices. 
Seasonal movement of the cattle in the area conform to annual wildlife migration 
between Serengeti and Mara (Homewood & Rodgers, 1991; Sinclair, 1995). This 
seasonal movement between pastoral herds and wildlife has co-existed in Serengeti 
ecosystem for over 200 years (Sinclair, 1995).  
Enguserosambu Community Forest covers an area of 87,489 ha (216,190 acres) 
with patches of grazing land in between forested areas. The forest encompasses four 
villages of Naan, Ng’arwa, Orkiu Juu and Enguserosambu, which together form 
Enguserosambu Ward. Communities living in the area are predominantly Maasai. Total 
population in the area is about 2320 (Personal communication, 2015) with 330 in 
Ng’arwa, 360 in Naan, 330 in Orkiu and 1300 in Enguserosambu.  People of 
Enguserosambu community are culturally connected to the forest. They make use of the 
forest for spiritual and cultural practices. Enguserosambu community contend that 
everything provided by the forest is useful, including forest climate. Within the forest is 
                                                 
2 pattern of seasonal movement between dry season and wet season pastures 
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where cultural connections is enhanced between people and the forest as it provide space 
for cultural celebrations. Several local institutions, forest user groups and community 
elders are among stakeholders guiding forest activities. 
 
Strategy of inquiry 
Case study design was adopted for this research to ensure the issue in question is 
thoroughly explored within context through a variety of lenses which allow for multiple 
facets of the phenomenon to be understood (Stake, 1995; Yin, 2009). According to Yin 
(2009), case study design is more relevant when ‘the boundaries are not clear between the 
phenomenon and the context’ and when issues of the study need to be covered within the 
context as they are relevant in shaping  the understating of phenomenon under 
observation.  Indigenous knowledge system used by Enguserosambu communities to 
protect their forest was used as a case study and communities were used as the unit of 
analysis. Case study design was adopted for this research because it provided the ability 
to investigate the local knowledge used in detail and offer an opportunity to employ 
multiple sources of evidence that support an in-depth understanding of the local 
knowledge that Enguserosambu community possess. Specifically, instrumental case study 
was chosen. The rationale for choosing instrumental case study was based on its ability to 
advance an understanding of the indigenous ecological knowledge used by 







Pastoral Livelihood Support and Empowerment Programme (PALISEP) was used 
as a ‘gate keeper’ to gain access to the community. A purposive sampling procedure was 
used to get information from key informants. Criteria for selection include: (1) 
community members who have stayed in the areas continuously for not less than fifty 
years; (2) community members responsible for knowledge accumulation, protection and 
sharing; (3) community members who are part of different forest user groups; and, (4) 
community members who are part of indigenous or local institutions responsible for 
forest management. The first two criteria were employed mainly for selecting individuals 
responsible for generating and sharing local knowledge. The last two criteria helped to 
identify individuals who are part of the forest user groups as well as the local institutions 
that support forest management activities.  Individuals selected belonged to different and 
more broad groups existing in the community including customary elders3, ‘famous’ 
elders4, village government, community conservation trust, women, warriors, honey 
collectors, traditional nurses and doctors and forest officers. Individuals that belong to 
each of the groups were then selected for Four villages were surveyed; Ng’arwa, Orkiu 
Juu, Enguserosambu and Naan. Representation of each group in all villages was acquired 
unless data saturation was reached prior to visiting a particular village. 
                                                 
3 Both men and women, these are elders in the society. Customary elders are responsible for keeping 
Maasai customs and traditions alive 
4 These are also elders in the society but with no specific role related to customs and traditions. They are 
consulted for other day to day society needs 
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 Since Maasai communities are patriarchal societies, gender proportionality was 
attained through participation of women in various forest user groups such as women 
group and traditional doctors/nurses group or their role in society as ‘famous’ elders. 
Similarly, since Maasai live in age groups, age representation was acquired through age 
designated roles in society. For example, warriors comprise of youth to young adult 
members while customary elders include older generations in the society. Age-group was 
not an issue of concern for women as forest user group as the group consist of women of 
all ages. 
In each village, interviews were conducted with members who belonged to one of 
the groups identified. Village leaders and field assistants helped with identification of 
individuals to be interviewed. Key structured topics guided the discussion during 
interviews and focus groups. The cut off point for data collection was when data 
saturation was attained. Field observations focusing on land use distribution, ‘forest 
health’ assessment, and livelihood activities were recorded during each field visit.  The 





Table 3.1. Respondents’ categories summary 
 
Category Name Total Male Female 
Village 
Naan 10 6 4 
Enguserosambu 7 7 0 
Orkiu-Juu 13 8 5 
Ng'arwa 15 7 8 
Representation 
NGO 1 1 0 
Local government 16 14 2 
Community Trust 8 6 2 
Forest User Groups 21 7 14 





 Document review, semi-structured interviews, focus group discussions, field 
observation and satellite imagery were used as sources of information to answer the 
research questions. Techniques for data collection varied according to the kind of 
information needed from research participants. To understand the local knowledge within 
the local communities, group interviews were conducted with customary elders. 
Individual and group interviews, as well as focus group discussions were used as 
techniques to obtain information from local and indigenous institutions members. 
Satellite images were acquired to respond to questions that compared oral history by local 
communities to land use change observed from the satellite imagery. Field observation 
and document review supported/complemented information collected using other 
techniques. Data were collected between June and August 2014.  A total of 57 individuals 
were involved in the study, out of which 19 were female (Table 3.2).  
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Instruments for data collection are aligned according to the nature of information 
needed from the field as follows; 
Knowledge data 
Indigenous ecological knowledge and land use data in relation to forest 
management practices were collected in order to understand how indigenous knowledge 
is accumulated and shared among society members.  Semi structured interviews were 
used to obtain the information during the interview process. Interviews were chosen as a 
data collection method for this category because it provides a better understanding of 
opinions, values, attitudes, feelings and the things that people have in common (Arskey & 
Knight, 1999). Interviews also help to uncover drivers of behavior not always seen and 
measured using other techniques. Five group semi-structured interviews were conducted 
with eleven customary and “famous” elders, out of which two were females (Table 3.3). 
Each group consisted of two to three individuals. One of the reasons for choosing a group 
interview was eliminate the use of a translator whenever possible by having one elder 
who can speak Swahili with the one who cannot. In cases where that was not plausible, a 
translator was used during the interview process. Each interview lasted between 30 min 
to 2 hours. Interviews were conducted in informal settings that was convenient to the 
interviewee. All interviews were conducted in either Swahili or Maa language. Most of 
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the interviews were audio recorded. For unrecorded interviews, researcher detailed 
responses on the field notebook. The interview consisted of three steps – life history of 
the respondent, description of discussion topics, and reflection and meaning of the topics 
discussed  following interviewing technique as described by Seidman (2006). 







The aim of collecting institutional data was to understand the role of local 
institutions in forest management. Both, formal and informal institutions in the area were 
identified. An institution refers to a set of accepted rules and norms that define user 
groups, shape resource use decisions, elaborate how conflicts are resolved and how 
resources are exploited and  monitored (North, 1991). For example, customary elders are 
responsible for setting rules pertaining to forest resource utilization, and they are also 
responsible for conflict resolution within Enguserosambu society. Data for institutions 
was collected in a way that mirrored the decision making mechanisms – the group 
meetings and individual assessment of management. Therefore data was collected using 
focus group discussion and individual interviews. One focus group discussion, 12 group 
interviews (2-3 individuals per group) and seven individual interviews were conducted to 
obtain information in this category. A total of 46 individuals participated to provide 
information, out of which 17 were females (Table 3.4). Individual interviews were 
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conducted with members working on NGO’s supporting community forest use 
management initiative as well as village government members. Group interviews were 
conducted with some members of the forest user groups to get their collective opinion on 
issues related to forest and management. Forest user groups consisted of women, honey 
collectors, warriors, traditional nurses and doctors. Focus group discussions were 
conducted with community conservation trust members with the aim of describing and 
understanding collective meaning and interpretations of their role in forest management. 
Focus group discussion was chosen as an ideal method because individuals in the 
association are believed to share values and beliefs and are all work together towards 
same goal (Liamputtong, 2009). Both interviews and focus group discussion were 
conducted in Swahili or Maa language and some were audio recorded. 
Table 3.4. Respondents for Institution data 
 
Methods used Male Female Total 
1 - Focus Group Discussion 6 2 8 
12 - Group Interviews 18 13 31 
7 - Individual Interviews 5 2 7 
  29 17 46 
 
Imagery Data 
The aim of having the satellite imagery was to compare oral history given by 
communities from the interview data with changes observed on satellite imagery. 
Satellite images with a spatial resolution of 30 meters were acquired from LANDSAT.  
Two Landsat imagery (Landsat 7 ETM and Landsat 8 OLI) were selected for analysis of 
the study area. For Landsat 7 band combination 1 through 5 & 7 were used while for 
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Landsat 8 band combination 2 through 7 were used. February 2000 and February 2015 
were chosen. Attention was given to selecting imagery within a narrow date range to 
avoid seasonality effect. Similarly, only images with less than ten per cent cloud cover 
were used for analysis to ensure good visibility of land cover classes. The 
Enguserosambu Community Forest Area is entirely covered within Landsat path 169 and 
row 61. All imagery were projected using UTM Zone 36 WGS 84. 
 
Data analysis 
Two sets of data (qualitative and satellite imageries) were analyzed separately and 
combined during the discussion in order to provide better understanding of the research 
objectives. Although data were analyzed separately, the two data sets complemented each 
other. The satellite imagery data was used as a verification tool for information collected 
during interviews and focus group discussions, as well as a tool to provide context for the 
use of science based tools in connection to the local knowledge. 
 
Qualitative data analysis 
Data analysis was an ongoing process throughout the implementation of the case 
study. During fieldwork, I developed memos and notes to formulate ideas around 
particular themes. After completing data collection from the field, the transcription 
process started. All data collected was translated and transcribed by the researcher. I 
organized the data according to the group that each individual belonged i.e. customary 
elders, forest user groups, etc. so that I could compare similar groups across the villages.   
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Content analysis of transcription were conducted using NVivo 10 to generate 
topics that were combined into meaning units and then from these, themes were 
developed. According to Braun and Clarke (2006, p. 82) “a theme captures something 
important about the data in relation to the research question and represent some level of 
patterned response meaning within dataset”. Coding procedure as described by Patton 
(2002) and Miles & Huberman (1994) were adopted for data analysis. Analysis was done 
based on the two level: level 1 involved sorting and putting together all the information to 
generate codes, themes and memos, and level 2 involved interpretation of the themes and 
examines how the themes relate to each other i.e. looking for patterns, relationships and 
irregularities of the generated themes.  
The first level of data analysis yeilded labels and topics in terms of words or 
phrases were generated, these helped to formulate the storyline. Short sentences and 
paragraphs that elaborated the topics were then developed to provide a description of 
what the label meant in relation to the research purpose. This step provided the basic 
structure of the coding scheme, and helped organize the codes and eventually the themes. 
Interpretation and comparison among themes in a search for patterns and 
relationships between villages, gender, age-group etc. was generated in level two. This 
step also helped to refine the developed codes and themes by collapsing, expanding or 
revising them. Whenever appropriate, sub-themes were developed. Coding notes were 






Image classification was carried out using ArcGIS 10.2 software. Satellite 
imagery analysis was conducted in different stages to ensure that all the necessary steps 
in change detection analysis are incorporated. NDVI analysis, EVI analysis, change 
detection, land cover classification were performed in the two selected images as part of 
the land cover change analysis. 
Land cover classification 
Unsupervised classification was applied based on spectral differences in the 
imageries using cluster module. The Unsupervised cluster module classification made it 
possible to capture each land cover type based on their reflectance value. Unsupervised 
classification was selected for this analysis because there were no enough training classes 
to conduct supervised image classification. Land cover names from the unsupervised 
classification output were assigned using visual interpretation. Google earth and 
topographic map of the forest were also used to cross reference land cover name 
allocation. Five land cover classes were identified including: rivers and streams, forest, 
scattered trees (woodland), grassland and open ground (Figure 6.3 & 6.4). 
Change detection 
Following classification of imagery from individual layers, image analysis was 
performed to determine changes in land cover type between two selected years. 
Classification map was generated for the study period and individual category area 
change summarized in tabular form.  
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Normalized Difference Vegetation Index (NDVI) was first conducted to compare 
the level of greenness between the two imageries. Basically, NDVI output shows green 
vs. non-green areas within an imagery. The output values of NDVI ranges from +1 to -1 
with barren rocks and snow areas showing the least value (<0.1), while dense vegetated 
areas depict values above 0.6 along the spectrum. 
The difference was then calculated between the two images to compare land cover 
change. The difference tool within the image analysis tool was used to conduct the 
change analysis between the two study periods. The land cover categories of 2000 were 
subtracted from 2015 to see the change (i.e. 2015 – 2000). However, the output map was 
not very useful for interpretation since it only indicate there is change without depicting 
whether the change was positive or negative. A remap function was then added to 
provide a more clear output with interpretable values. Output for this function is 
presented in figure 6.5. The percentage of land cover change was then calculated and 




As getting TEK requires trust, several field visits were conducted. Preliminary 
field visit was conducted during the summer of 2012 and feasibility study was carried 
out. Since then, the researcher continued to communicate with the ‘gate keepers’ until 
2014 when the second field visit was carried out. Access to research participants was 
gained through local NGO that support communities’ forest management initiative.  
Three techniques were used to correct bias. To correct internal bias, the researcher kept a 
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field journal during the entire field work. Daily observations were recorded. Field notes 
were used to compare with themes generated and provided guidance when generating a 
pattern for themes. To correct external bias, researcher used the recording device during 
the interview and focus group discussion. Voice recordings provided access to original 
file for clarification at a later stage when needed. Information cross-checking was also 
done with field assistants at the end of the day to make sure that nothing was left out or 
taken out of context.  Multiple sources of data were used to obtain information during 
field work as a triangulation strategy. Triangulation helped to assess consistency of 
information collected using different techniques. Triangulation also helps to ensure data 
richness, robust and comprehensive in terms of fulfilling the research purpose. Satellite 
data was also used as a verification strategy to compare actual land change data with the 








THE INDIGENOUS KNOWLEDGE OF ENGUSEROSAMBU COMMUNITY 
This chapter is going to elaborate on the first two research questions: how is the 
local knowledge generated, accumulated and get shared among different community 
members and how do socio-cultural interdictions and practices affect the planning and 
delivery of forest conservation and management knowledge.  Group semi-structured 
interviews was used to obtain information from customary elders and ‘famous’ elders. A 
total of eleven individuals were involved out of which two were females. Age range for 
most customary elders was above 69 years. Data were collected between June and 
August, 2014 in four villages of Ng’arwa, Orkiu Juu, Naan and Enguserosambu. All 
customary elders interviewed have stayed in their respective villages since they were 
born. Most of them managed to identify their birth place and showed them to the 
researcher during the interview. The data are displayed generally in topic headings and 
specifically in themes generated from interview transcripts. 
Forest management history  
 
Theme:  The history of Enguserosambu Community Forest management dated back 
when forefathers of the current customary elders used their local knowledge to manage 
the forest for cultural and spiritual purposes. 
 
Customary elders agreed that they inherit the forest from their forefathers who 
were former forest custodians. Hence, it is their role to continue protecting the forest for 
coming generations. All cultural and spiritual practices are conducted within the forest. 
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The forest has a very special value to the Enguserosambu community. Most of 
community members did not see the difference between the forest and their culture 
because the two are tied together. For example, one of the customary elders commented: 
There is no difference between culture and forest...culture and forest are connected and 
related even more than the relation that siblings have. 
In the early 2000’s the government planned on gazetting Enguserosambu 
Community Forest as one of the national forest reserves. The main reason given by the 
government move is to protect the forest from ongoing destruction, and to preserve its 
value as an important water catchment forest for greater Serengeti ecosystem. However, 
the government did not accomplish its mission due to resistance from communities. The 
government move awakened communities to struggle to fight for the legal ownership of 
the forest. Through the process of fighting for forest ownership communities became 
aware of what they have (the forest) and its value not only to their livelihood but for the 
sustenance of their cultural practices. Similarly, knowing that the forest has been on their 
possession for generations made them more committed towards its protection. This was 
mentioned by one of the research participants who commented: 
This forest was open access forest, everyone had access to it. The 
community knew that the forest belonged to the government. When I was 
young, I remember the forest had much larger trees than what it has 
currently. People never took seriously the issue of forest management. 
Many illegal activities used to happen within the forest including logging, 
but communities never used to pay much attention. Communities used to 
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sell milk and meat to these people whom they call ‘constructors’. 
Although, communities knew that forest is an important component in 
their lives, there was no conservation awareness or anything that ensure 
forest protection... But when the ownership struggle started, communities 
realized how important the forest is to their culture and livelihood. We 
have conducted a wider awareness on the need to legalize the forest 
ownership under traditional practices. We told them this forest has been 
here for generations, our forefathers protected it, and it has been the core 
part of our culture and traditions. We have been here for more than four 
decades, (the NGO) we have become part and parcel of forest 
conservation. Given that the new forest act has provided an opportunity 
for communities to own forest resources, it is high time that we grab the 
opportunity. Currently people are sensitized, they are more committed 
forest guardians than before. Although everyone knew that this is our 
forest, there was no vivid readiness or commitment from the communities. 
Similarly, there was no clear guideline from the government that allowed 
community ownership.  
 
The process to demand forest ownership commenced in 2003 and concluded in 
October, 2013 when the community was granted the legal ownership of the forest (See 
appendix G). Customary elders, local NGO’s and communities at large participated in the 
process of legalizing Loliondo forest as community owned forest. The process followed 
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the legal guidelines as outlined in the forest Act, 2002. Tanzania Forest Act of 2002 
provides space for community to manage and own the forest within their territories. The 
act identifies, among others, a community forest category.  
Communities of the four villages where the forest spread established a Board of 
Trustees to manage the forest on their behalf.  Throughout the process, local elites and 
customary elders played an instrumental role in securing communities rights as legal 
custodians of the forest. This is similar to what Balooni et al., (2010) found when 
assessing the role of local elites in joint forest management in India. Balooni contend that 
local elites play an instrumental role in shaping struggle for poor over process and 
outcomes of participatory forest management interventions especially when communities 
are characterized by social hierarchies. The social hierarchy in Enguserosambu 
communities helped them to collectively fight for their rights as elders’ opinions were 
highly valued. 
 
Community livelihood and lifestyle 
 
Theme: Despite being a source of livelihood, pastoralism also signifies a way of life to 
Enguserosambu community. 
Main economic activities of most participants is livestock keeping. Cows, goats, 
sheep, and to a lesser extent chickens are the main livestock kept. They also keep dogs, 
cats and donkeys. Each animal has its own function for the owner. For example, the 
donkey is used for carrying water, firewood and other things that owner what to move 
from one point to another. Dogs are for security purposes especially at night when the 
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owner is sleeping, they usually guard outside while cats look out for snakes and other 
unwanted creatures inside the house.  Cows, goats, sheep, and chickens are for food and 
source of income if they are to be sold to support owner’s needs. Most people keep an 
extremely large number of cattle. Average cattle ownership per household ranged 
between 50 – 100 livestock mix. In Enguserosambu community, cattle are associated 
with wealth, hence, the more cattle one has the wealthier society perceive them to be. 
Given such high importance in cattle numbers, the wards have many more cattle than the 
grazing land can sustain.  
Cattle also provide cash income to a majority of community members. According 
to the district data, over 80% of the Ngorongoro District population depends on 
pastoralism for their livelihood. The types of animal breeds that are kept by pastoralists 
are indigenous breeds that are resilient to dry conditions. Pastoralism in the area is 
managed by traditional/customary institutions. Despite having economic value, to 
Enguserosambu community, pastoralism signify way of life. Besides livestock keeping, 
communities also practice other economic activities like farming.  
 
Knowledge accumulation and dissemination 
 
Theme: Age group meetings, traditional bomas (manyata) and traditional ceremonies 
are three key strategies used by customary elders to transfer/share knowledge among 
society members. 
Customary elders have an important role to play in shaping traditional knowledge 
and ensure its survival for future generations. Customary elders are also responsible for 
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land use planning in the area. Customary elders are the ones in charge of transferring 
knowledge to younger generations using various means chosen by the society. This was 
clarified by one customary elder: 
We are enforcing the traditional laws as planned, sometimes we travel to 
other places to look for more elderly people who knows more than us to 
give us their opinions for the things that we are not sure. We also make 
sure that traditions are respected and observed by current and future 
generations. 
Three main approaches are used by customary elders as a means to transfer 
traditional knowledge to younger generations: age group meetings, traditional 
ceremonies, and traditional bomas (Manyata). Maasai is a patriarchal society where men 
have more say and power in the community. Maasai also live according to age groups. 
Informal education within the community is provided in age-group setting i.e. youth of 
the same age group receive education and traditional practices together. Meetings are 
conducted with the elders in informal setting. Elders teach youth about customs and 
traditions, culture and its relations to the forest, and other life skills such as endurance, 
patience and self-respect. Traditional age group meetings are conducted every two 
months. The main reason of having the age group meeting is to sensitize youth to be 
responsible members in the society. This is because youth are also responsible to guard 
the forest. Age group meetings are also used as a means for elders in nearby homestead to 
share knowledge with youth before transition to young adult where they will progress to 
traditional bomas. For women, it is also an opportunity to discover those who are 
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interested in a traditional medicine career. For example one of the traditional doctors 
mentioned: 
We always share our knowledge during [those] meetings especially to 
those below us. We teach them about important medicinal trees in the 
forest and provided them with our will to protect the forest and ask them 
to share the knowledge to those below them when they get older.  
 
Traditional bomas (Manyata) offer another key stage in the process of knowledge 
sharing within the community. Those who attend Manyata are ready to become 
responsible adults in the society. Before attending traditional bomas, young adults are 
required to have made several visits to the forests as rite of passage to becoming 
responsible society members. The main emphasis during manyata is society laws and 
traditions. It is an important stage that seal young adults as full society member who can 
participate in decision making in the society. This was augmented by one customary elder 
when said: 
Also there is what is called Manyata boma. When appropriate time comes, 
people of certain age are brought together for about three months in 
Manyata. It [manyata] is a place where main emphasis is on customs and 
traditions, making sure that current and future generations protect 
societal values. It is an important rite of passage in the society, no one can 
escape this stage. What happen during that time is nothing but more 
emphasis on traditions. 
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The last strategy used to share knowledge is through traditional ceremonies. 
Traditional ceremonies in Enguserosambu community start early when the woman is 
pregnant. As early as two months, a pregnant woman introduce the unborn baby to the 
forest. The connection to the forest continued throughout the lifetime of the unborn baby. 
For men there is progression to childhood, warriorhood to adulthood. In all these stages 
the area for traditional ceremonies is the forest. Some of stages require a prolonged stay 
in the forest to overcome selfishness and pride. To comment on this one of the customary 
elder said: 
Also when youth are taken for circumcision, a goat must be killed. They 
will go to the forest, select a perfect tree then they will slaughter the goat. 
When they reach a certain age, a cow will be slaughtered. Throughout 
these ritual practices emphasis on the importance of the forest to all the 
tradition practices is made. Traditional celebrations are important and 
all are taking place in the forests. So it is their duty to make sure that the 
forest is protected. 
In all the traditional practices there are special trees used to graduate youth from 
one stage to another. Honey, milk meat and soup with herbs are main dishes used during 
traditional ceremonies.  
Apart from the knowledge sharing mechanisms, other forest management 
practices are also emphasized. Within the community setting, there is a team responsible 
for conflict resolution, as well as different committees at the village level responsible for 
overseeing environment and forest management. At the ward level there is community 
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conservation trust, a community board responsible for overseeing forest management 
practices in the community. Community elders, village council, Ilaigwanak, community 
trust members and forest user groups usually meet and agree on land use plan and 
oversee its implementation at local, sub-village, village, and ward level. It is the role of 
the community conservation trust to facilitate the documentation of the local ecological 
knowledge and build capacity in areas surrounding the forest. Despite all, it is the 
responsibility of every community member to protect the forest.  
 
Forest protections mechanisms 
 
Theme: Traditional forest management plans that include land use zoning and fencing of 
important areas within the forest are emphasized by customary elders as a means to 
protect the forest from destruction 
There are various strategies implemented to ensure that Enguserosambu 
Community Forest is protected including fencing of important area, using user groups as 
forest guards, devising proper land use plans and enforcing traditional laws. Fencing is 
mainly used to protect water catchment areas, important trees and areas significant for 
traditional celebrations. For example, all important trees in the forest are known and are 
highly respected, hence it is easy to identify and fence them.  
Land use plan help to reduce conflict of resource utilization. Four land uses have 
been identified in the area: farming, grazing, residential and forest areas. Grazing land is 
divided into two: based on the season and age of the cattle. In terms of livestock age, 
there is special grazing grounds for calves known as lokeri and areas for grazing other 
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cattle. Lokeri are often located in lush green areas in close proximity to water sources. 
With regards to season, there are grazing ground for dry and wet season. During the wet 
season cattle roam around open areas close to homesteads while during the dry season 
cattle are allowed to enter designated grazing areas inside the forest. The allocation of 
both dry and wet season helps protect pasture throughout the year. One customary elder 
commented: 
We have land use plan. We set one side for settlement and the other side for grazing. We 
also have dry and wet season grazing grounds. 
Most of the traditional land use plan are similar to urban planning structure or 
zoning in protected areas management. They all meant to identify what can and cannot be 
done in the area, reduce resource use conflict while allowing for sustainable extraction of 
resources, all have spatial and temporal attributes and allow setting aside damaged areas 
for recovery (Eagles, McCool, & Haynes, 2002). Despite the intended purpose of land 
use by customary elders, similar to zoning, it faced major challenges due to lack of clear 
mechanisms for its operationalization (Hull et al., 2011). A good example was with farm 
allocations in the area. Farms are controlled and shared equally among community 
members. According to customary elders distributing farms according to the agreed farm 
size ensure fairness to all members. Fairness in farm allocation also reduce pressure of 
opening up new farms when demand increases. However, this seem to be contrary to 
what majority of user group mentioned during the interviews. Most of them complain that 
farming in the area is uncontrolled and has significantly reduced grazing lands. For 
example one of the user commented: 
  
 65 
It is completely different from how it used to be. People have increased, 
cattle have increased but land is still the same. Farming has also 
increased which contributed to the decline of grazing land. Currently we 
do not have enough grazing areas because of farming. 
 
Given that most of their activities involve frequent visits to the forest, forest user 
groups (women, warriors, honey collectors, traditional doctors) are also used as forest 
guardians. After their visit to the forest, forest user group members are required to report 
back to customary elders if they encounter any suspicious activities upon visiting the 
forest. For example, women visit the forest regularly to collect firewood and fetch water. 
Their frequent visitations place them in a better position to witness most of what is 
happening in the forest.  
Two main approaches are used to punish offenders: traditional laws and formal 
laws ‘bylaws’. Traditional laws are exercised by customary elders. Several stages are 
involved when enforcing traditional laws. First, the offender will be isolated from other 
members where no one is allowed to visit them and they are likewise not allowed to visit 
anyone for about one week. Isolation is meant to give the offender time to reflect and 
repent. Enguserosambu community is a social community, most of things in society are 
done communally. Given the nature of lifestyle, denying visitation is felt highly by those 
who are isolated. Isolation period is followed by traditional fines that includes local brew, 
cow, and traditional blankets for elders. Traditional correction method has managed to 
deter most of community members from breaking customs and traditions. However, due 
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to the increased encroachment by ‘outsiders’, community by-laws are also used.  The 
procedure is handled at the local government offices with the possibility to advance to 
ward and court level depending on type and magnitude of offence committed.  
Indigenous ecological knowledge is more than knowledge of land. It includes the 
knowledge of resources, its management and ecological processes associated with it. 
From the findings it is clear that Enguserosambu community have more knowledge 
about, resource utilization and practices that ensure long term resource protection. 
According to Boven and Morohashi (2002) traditional knowledge also guides ritual 
practices and potential they have to, sustainable utilization, spirituality and indigenous 
worldviews. Communities have accumulated this knowledge through trial and error by 
virtue of their closeness with nature/environment (Davis & Wagner, 2003). With such 
amount of knowledge, indigenous leaders argue that they are better protectors because 
they actually use their territory. When they visit their surroundings from place to place, 
they acquire a detailed and intimate knowledge of the flora and fauna, allowing them to 
note changes better than an outside monitor would, and help keep invaders like illegal 





The importance of forest to the livelihood of Maasai Community 
 
Theme:  Customary elders observed many changes associated with forest health that are 
known to affect the long term supply of forest benefits to communities. 
 
The community has inherited the forest from their forefathers. Most communities 
mentioned several benefits associated with their closeness to the forest. Such benefits 
include a place for ritual practices, dry season grazing ground, traditional medicine bank, 
source of building poles, rain and water, provide clean air and firewood as well as honey. 
The forest also contain trees important for making traditional tools and weapons. Some of 
the trees are important for different traditional ceremonies. These are trees that provide 
source of fire (mitarakwa), trees where the ceremony is performed and trees that are used 
to offer blessings to youth and women (oreiteti). Enguserosambu Community Forest is 
also a catchment forest, supplying water for both, human use and ecosystem support. One 
of the officials from the district council commented: 
Enguserosambu Forests is also important for the sustainability of water 
sources used by both humans and livestock in Loliondo. It is therefore 
important that communities become aware of this and do everything 
possible to protect the forest 
 
Indirect benefits generated from the forest are shared by all community members 
through community development projects such as schools and health centers. Examples 
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of the indirect benefits are in terms of building materials obtained from the forest to 
support the construction of community development projects.  
Customary elders have also observed forest cover changes. These changes are 
associated with land use change which is triggered by population increase. Some of the 
mentioned changes include (1) changes in livelihood pattern (2) changes in rain pattern 
(3) Drought signs (4) Drying of some water catchments (5) Less number of native trees in 
the forest (6) Fewer and less varied wildlife  population within the forest (7) Forest cover 
loss. For example few customary elders commented: 
We used to get a lot of water, there were many water sources inside the forest. 
Currently most of the streams along forest edges have become seasonal.  We still have 
water inside the forest, but overall with decreased stream flow depending on rainfall 
 
…There are changes for example previously the forest cover was very thick with 
lots of rivers and streams flowing throughout. 
 
In Loliondo we never used to see sun every day, sometimes even for a month. 
When we did laundry sometimes it took even a week for them to dry. Cars used to have 
lights on all the time day and night because it was not possible to see even at a short 
distance. We had cloud cover and fog every day. I am surprised now people are using 




Challenges and Way forward 
 
Theme: Like many other traditionally managed forests, Enguserosambu Community 
Forest is faced with many challenges however, customary elders see a lot of 
opportunities ahead as well. 
Population increase, increased agricultural activities, large numbers of livestocks, 
illegal logging, fire, and encroachment are among main threats to the sustainability of the 
forest. In 2002 census, the population of Enguserosambu community was about 1521 
while in 2012 the population increased to 2320 (Population Census, 2012). Similar to 
cattle, large numbers of children are also associated with wealth and status in the 
community. Hence having more kids in the family receive high prestige to the man of the 
house. The increased number of population means increasing demand for settlement, new 
farms, forest services and increased livestock while land remains the same.  Few 
individuals mentioned of the natural causes of forest degradation such as heavy rain and 
storms, although these kind of events do not occur frequently. The most challenging and 
upcoming threat is mining which started in Naan village at a close proximity to forest. 
During fieldwork researcher observed a clear cut and extraction in one of the rivers along 
forest edge. Plans were underway to expand more mining plots to meet the increasing 
demand. The expansion of mining areas will subsequently clear forest in the mining area.  
Most of the customary elders are also concerned about low prestige and readiness 
among many youth.  Once they are educated, most of the youth tend to abandon 
traditional practices and custom. Most of them become opportunistic driven by individual 
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motives rather than communal benefit. For example one of the customary elder 
commented: 
Most of youth have given up their traditional values, they are copying 
practices and lifestyles from other cultures. Most of them [youth] despise 
their own culture and traditions. But we are trying hard during meetings 
to make them aware that even though they leave the community to go for 
better education somewhere else and see how other people live they 
should not come back and copy everything. We have our own education 
system, in all the imanyata and other traditional meetings we emphasize 
more on traditions. So even though they will be educated, when they come 
back they are obliged to obey traditional rules. 
 
The main challenge for maintaining the cultural practices and making sure that 
knowledge is preserved for generations to come is changing in society needs and 
lifestyle. Majority of young generations are getting formal education, and however much 
the elders are trying to transfer the knowledge to young generations, most of them ending 
up somewhere else, far from where the knowledge is needed. Those who remain behind, 
want to have modern lifestyle. There is also increasing society transformation in terms of 
acquiring modern homes equipped with solar panel as opposed to living in traditional 
huts. All these exacerbate the pressure in the forest. 
More emphasis is given on forest protection because it is core to the livelihoods, 
culture and traditions of the Enguserosambu community.  All individuals agree that once 
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the forest is lost (degraded), so do customs and traditions that were kept for generations. 
Similarly, all benefits and services that communities are currently enjoying from the 
forest will stop. Since forests play a large part in supporting livelihood, most 
communities cherish them and participate in its protection. This is also similar to findings 
by Gadgil, Berkes and Folke (1993) who found that communities develop a sense of 
ownership and responsibility to the resource if they depend on it for their livelihood 
survival. Therefore, it is important for Enguserosambu communities to find amicable 
solutions on knowledge retention among its members for the cultural practices to survive 
a wave of challenges facing the society today. To achieve the goal, collaboration among 
trust members, customary elders, user groups, NGO’s is crucial to strengthen social 
institutions and build capacity to all community members. 
 Despite all the challenges, customary elders see lots of opportunities if measures 
to rectify the current situation are put in place. With regards to reducing forest pressure, 
several solutions were suggested including finding an alternative energy source rather 
than depending on firewood only; finding an alternative source of livelihood that is 
compatible with forest protection e.g. beekeeping; increasing conservation training and 
capacity building among community members; and developing  more comprehensive 
land use plan that take into account current population changes. Furthermore, customary 
elders called for government support at the local level in order to strengthen their 






THE ROLE OF LOCAL AND INDIGENOUS INSTITUTIONS IN MANAGEMENT 
OF THE FOREST 
The chapter provides an assessment of how the complex set of institutions may 
facilitate or impede the construction of community members’ values.  This chapter 
respond to research question three that aim to understand the role of local & indigenous 
institutions in management of Enguserosambu Community Forest. Data for this section 
were obtained from individual and group interviews from forest user groups (women, 
honey collectors, warriors, and traditional nurses/doctors), village government, and forest 
officers. Focus group discussion was used to obtain information from community 
conservation trust members. A total of 46 individuals were involved out of which 17 
were females.  In addition community forest bylaws, community forest management plan, 
Tanzania Forest Act and Policy as well as other related documents were reviewed as 
supplemental material to analyze their influence on community institution setting or 
decision making.  The four key themes related to the examination of the role of local and 
indigenous institutions in the management of ECF are the following 
1. Understanding self-described roles of each institution  
2. Collaboration among institutions 
3. Challenges and threats to Enguserosambu Community Forest 
4. Key factors of community agreement 
The four broad themes are discussed in detail below after an overview of analysis 
of the data collected.  
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 There are five institutions that are actively engaging in the management of 
ECF including community conservation trust, forest user groups, local village 
government, NGO’s, and district forest office. Further, four groups were identified under 
forest user groups including women, honey collectors, traditional nurses/doctors and 
warriors. All these institutions do not necessarily communicate the same values. Data 
were obtained from institutional representatives and is presented by respondents’ 
frequency, description and sub-theme to help fully describe each of the developed 
themes. Frequency is shown in tabular form to indicate the level of agreement that 
respondents have on issues raised.  Frequency also helps to describe the pattern and 
relationship of the themes. 
Collaboration among institutions 
Theme: Collaboration among indigenous and local institution in ECF is seen as 
essential for planning and management of the forest activities, and creating a clear 
delineation of power, however, the key threat to collaboration is poor communication 
among institutions and conflict with other existing authorities. 
Institutional members were asked to describe their relationship with others and their 
responses differ depending on how they felt the different institutions relate to their 
institution (Table 5.1). Collaboration in planning and management of forest activities as 
well as clear division of power and responsibilities were the two major sub-themes that 
were most frequently positively described in support of collaboration among institutions. 
Ongoing internal conflicts among institutions or questioning the role of other institutions 
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were seen as a threat to potential collaboration. For example some institutions claim to 
not understand the role of community conservation trust. Themes are described in detail 
below. 
Table 5.1. Collaboration among different local institution in forest management 
Sub-theme 
Frequency (# of times 
mentioned) 
Positive attributes   
Clear delineation of power                        7 
Planning and management of forest activities           15 
Establishing forest by laws                               2 
Build capacity among communities                                        2
    
Negative attributes   
By laws established does not recognize the board 4 
Conflict with other existing authorities                           7 
Other authorities do not agree with what board 
does          
2 
 
Enguserosambu Community Forest is managed under a complex set of power 
structure. Five different local and indigenous institutions were identified during field 
work. All identified institutions were actively engaged in one way or another in the 
management of forest resources. Communication and information sharing among these 
institutions is minimal. Collaboration among them is ambiguous. There are no clear 
power boundaries as well as clear set of activities that each of the institutions aim to 
accomplish.  For example, although forest user groups are identified as important local 
institutions, they do not have specified activities, goals or objectives that distinguish them 
from other institutions. Similarly, there are blurred boundaries that separate the 
customary elders, village local government and community conservation trust when it 
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comes to ultimate authority over forest resource utilization. The power fuzziness has led 
to increasing conflict among institutions, who in a way are geared towards achieving 
forest protection. For example, there is ongoing internal conflict between the community 
conservation trust and the local village government. The underlying reason for internal 
conflict between them is a power struggle in an attempt to decide who has the ultimate 
power when it comes the forest management. Most of the institutional members believe 
that through collaboration power and authority will be defined and delineated accordingly 
and hence help reduce unnecessary conflicts. Collaboration will also help them define 
their individual and collective goal(s) necessary for achieving forest protection. 
Local government officials believe that they have more power over the 
community conservation trust. They believe this because they are the extension of the 
central government operation at the local level. They are also responsible for managing 
all resources available in the village. Furthermore, within the local government structure 
there is an environmental committee that is responsible for overseeing all the 
environmental resources in the area, including the forest. Hence, most local government 
officials see the conservation trust members as ‘powerless’ and with no particular task.  
However, the community conservation trust consists of ten board members 
elected from each village with the role of overseeing the forest management in the 
community.  Furthermore, elected board members from village level are approved at the 
general assembly where all four villages convene. Technically, since the community 
conservation trust is working at the ward level, they should be regarded as having the 
ultimatum with issues related to forest management. Furthermore, it was the central 
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government requirement for the community to formulate an organization or agency that 
will be responsible for managing the forest on their behalf. The formulation of a new 
institution (community conservation trust) was a prerequisite for them to be granted legal 
ownership of the forest.   
Information sharing as mentioned above is also a challenge among institutions. 
Most institutions do not know what others are doing and therefore run the risk of 
duplicating the management efforts. Similarly, since there is no designated areas within 
the forest for different uses e.g. area for firewood collection, water fetching, medicine 
collection etc. Multiple and overlapping uses create pressure on some areas more than 
others.  
As a result of unclear delineation of authority among institutions operating at 
ECF, some of the decisions made have been contested.  For example, forest officials at 
the district level are worried that trust and communities at large do not know their legal 
boundaries in terms of forest management.  Forest officers observed a twist and 
sometimes evasion of regulations by community conservation trust. Currently, most of 
the major decisions are made at the local level with little or no consultation of the district 
forest offices. Community conservation trust and some of the local government officers 
at the village are claimed to be issuing logging permits. This was narrated by one 
respondent: 
The board thinks that by being given the authority to manage the forest, 
then the forest office does not have any power over them. They do what 
they see fit on their own accord. Their [conservation trust] leaders even 
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issue logging permit which is against the regulation. Even though the forest 
is managed by them, any sort of forest utilization for non-timber products 
has to be approved by us [district forest office]. 
Although community conservation trust is seen as the apex body when it comes to 
forest management in the area, the case is different on the ground. All other institutions 
have direct or indirect influence on how the forest is managed. Surprisingly, community 
conservation trust board members do not seem to know exactly what their boundaries of 
work are.  
Furthermore, forest bylaws give back the authority and power of forest 
management to the village government. For example subsection (5) in the forest bylaws 
states: “ it is responsibility of respective village council through community conservation 
trust to ensure the forest is managed in accordance with the Forest Act of 2002 section 
233 according to the regulations created by the council. This not only confuses board and 
others alike, but also questions the legality of the board in terms of decision making and 
its responsibility to making sure that forest is protected in accordance to traditions and 
customs of the Maasai community. 
Although most local village council members (village chairmen and 
representatives) are of the same ethnic origin and share the same cultural values, they still 
face some struggles about what kind of rules are to be followed. Most of village 
government leaders discourage the traditional laws and question their effectiveness in 
maintaining the forest ecosystem in the long run. Their claim might be true for two main 
reasons: One, there are increasing incidences of forest encroachment by people who are 
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non Maasai from nearby areas and traditional law has been silent on how to handle them. 
These people are accused of participating in illegal activities such as logging. When these 
people are caught, it is not logical for them to be punished using the traditional laws, 
since they do not share same values and traditions. Second, population is increasing in the 
area. There is also a shift from traditional livelihood activities which increase pressure on 
forest resources. All these changes are not reflected on the current traditions and customs.  
Other representatives view the institutions complexity in a positive way.  Some of 
the representatives claim to clearly understand what others are doing. Some institutional 
representative contend that having many institutions focusing on the same issue provides 
them with different sources of information as well as capacity to manage resource for 
benefit of all.  
The bylaw has helped to answer most of our questions and reduces 
conflict among different levels of operation in the community. It is also 
true that there are environment committees at the local government level. 
But the bylaws have clearly stipulated the responsibility of each and every 
one of them.  
Some of the institutions also collaborate at all levels from planning to 
implementation of forest management activities. For example one respondent said: 
We collaborate with the board [community conservation trust] in 
managing the forest. We collaborate in forest patrol. We charge fines to 
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those who break the law. We also collaborate with local NGO’s as well 
to select who are to patrol the forest.  
Other institutions collaborate with capacity building activities to enhance the 
conservation awareness among community members. “Apart from offering training to 
community, we also collaborate with environmental committees in each village because 
they [environmental committees] are the ones responsible for managing resources in their 
respective area. Therefore, we use them [environmental committees] to deliver the 
message to communities as well” commented one representative. 
Collaboration is a complex topic. It is often presented as an easy or desired 
activity to support conservation however, this data demonstrated support by some for 
new laws to respond to a changing world, while others still support the local institutions 
capacity to collaborate in support of the forest. Several approaches have been 
documented in the literature with regards to collaboration for conservation and most of 
them are complementary to each other rather than conflicting when looking at the target 
(Redford et al., 2003). It is therefore important for many institutions in Loliondo area to 
work together for the common goal of conserving the forest. 
Challenges and threats to Enguserosambu Community Forests 
Theme: Enguserosambu Community Forest being a common pool resource, is faced with 
many challenges including excessive utilization by community members due to population 
increase, encroachment and an increase in illegal activities by neighboring villages 
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The second theme developed from institutional data focuses in detail on the 
challenges the local and indigenous institutions face. Respondents were also asked to 
identify main challenges threatening the existence of the ECF. Population increase, 
illegal activities, free resource access and change in livelihood activities were major 
threats stated by the institutional members charged with forest management. 
 
Table 5.2. Challenges facing local & indigenous institution in managing the forest 
Sub-theme 
Frequency (# of times 
mentioned) 
Population increase 32 
Illegal activities 13 
Uncontrolled Access 12 
Change in community livelihood pattern 8 
Difficulty terrain 4 
Misunderstanding with other district officials 6 
Poor land use planning 5 
Climate change 3 
Land of funding 3 
Mining 2 
Similar to customary elder’s observation, population increase was identified to be 
the key threat to forest sustainability. This is because population increase is associated 
with an increase demand for both timber and non-timber forest products and an increase 
in livestock number hence increasing demand for new grazing grounds. Population 
increase also exacerbates demand for new farms as well as new settlement areas. This 
was stipulated by several respondents as follows: 
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What we see now is the huge increase in population as compared to 
previous years. Their demands have also increased. Population has 
increased demand of basic necessities such as fencing poles, firewood, 
medicines, water etc. In previous years the forest cover was very thick. But 
we see a lot of changes now due to increased demand in forest products.  
Population has increased compared to what it used to be. Forest 
dependence was also minimal because population was few. Currently 
population has dramatically increased which lead to the increase in 
demand of forest products. Farming has also increased, we never used to 
farm.  
Uncontrolled resource access creates a huge challenge in forest resource 
utilization. Currently there is no limit on how much or how frequent non timber forest 
product can be taken from the forest. Free resource access increases pressure on resources 
and temper with forest sustainability especially at the time when population in increasing.  
For example one of the respondents mentioned “Although I have found the forest use 
existing, the problem I see as a challenge is how forest resource utilization is allocated 
and distributed among community members…it is free for all”.  
Poor resource utilization planning has resulted in increasing difficulty in finding 
resource such as medicine in the forest. Most of these resources are currently found 
deeper in the forest, not at the edges as it used to be. Due to decreased firewood access 
and the ban on cutting standing trees, women claim to peel tree bark off the trees so that 
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they may dry faster or cut down trees and leave them in the forest and come back after 
few days to collect them when they are dry. 
Terrain of the area make it difficult for most institutions to conduct frequent 
patrols. The hilly and valley nature of the forest (plate 1) make it difficult for 
communities to conduct efficient and effective forest patrols. Similarly, not all areas are 
accessible and not everyone is capable of walking such a long distance and in difficult 
terrain. To make the matter even worse, most of areas do not have reliable mobile 
connection. Poor communication and landscape terrain make it difficult for most forest 
user groups to provide prompt feedback to elders in case they noticed some illegal 
activities within forest. This is because most of the time they are required to travel back 
to the village to deliver the message face to face. Information delay provide enough time 
for poachers to accomplish their motive and flee the area sometimes without being 
captured. For example some respondents said: 
Some parts of the forest do not have any telephone signal hence making 
communication very difficult. 
If not for the willingness of the community to protect the forest, trust 
[community conservation trust] alone would not have made anything. You 
might find that the board has only two representative in each village. For 
them to accomplish all they are supposed to do is very challenging. If they 
are to walk and patrol the forest by themselves it is very impossible. What 
helps us is the traditions and customs of the communities. If the board is to 
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patrol the forest on their own, how many days are they going to take to 
finish the whole forest? It is just because the community is willing and 




Plate 1: View of a forest section from a hill in Enguserosambu Village 
Source: Field work 2014 
Illegal activities are also increasing within the forest area. Most of the institutional 
members observed an increase in illegal logging, charcoal burning and fire incidences 
within the forest.  Most of these illegal activities happen deep inside the forest where it is 
not easy to be noticed. Institutional members claim that most of these activities are done 
by non-community members in collaboration with some people from the communities 
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because non-community members alone might not be in a position to know where big 
and mature trees are located inside the forest. This was commented by one respondent: 
There are so many challenges but the main one I see is forest destruction. 
Timber logging has tremendously increase in our forest. There is a chain 
of people that work with some unfaithful community members for illegal 
timber business. They (community members) take these people deeper in 
the forest where can get good timber. Fire incidences mostly occur during 
dry season when honey collectors forget to set off the fire after harvesting 
but these incidences are not very frequent. 
Livelihood activities of Enguserosambu communities are also changing. Although 
the main economic activity in the area has been pastoralism, the trend is changing to 
include agriculture. Institutional members provided two reasons that might help to 
explain the change in livelihood pattern. Loss of livestock has been given as one of the 
reason. Extreme weather events such as prolonged drought, lack of market or low market 
value of cattle has been explained by institutional members to be one of the reason why 
some community members look for alternative livelihood source. Changes in lifestyle has 
been given as a second reason for the shift in livelihood activities. Institutional members 
claim that most of community members prefer improved living conditions as opposed to 
living in traditional huts. Most of the people with improved homes also seek for 
alternative source of livelihood, sometimes with improved livestock as opposed to the 
traditional livestock keeping that most community members have. 
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Understanding self-described roles of each institutions  
Theme: Local and indigenous institutions are capable of making necessary 
arrangements with regards to utilization and management of the forest. 
I was also interested in learning the roles and responsibilities of local and 
indigenous institutions in management of ECF as described by institutional members. 
Five institutions were identified and their roles are mentioned in the table below: 
 
Table 5.3: Roles of local and indigenous institutions 
 
Among the existing user groups it is surprising to see that it is only women’s role 
that has been clearly stipulated. This might be attributed to the fact that women are 
constant forest users compared to other existing user groups (warriors and honey 
collectors).  The most prominent role among all institutions is forest patrol followed by 
capacity building and knowledge sharing. 
Community conservation trust Local government
Land use plan in collaboration with customary elders Land use plan
Documentation of local ecological knowledge Support community forest management activities
Capacity building Set forest bylaws
Information sharing
Developing indicators for monitoring forest health
Making sure that the forest is protected - law enforcement
Community representative on issues related to forest management
Customary elders
Land use plan Forest user groups – Women
Strengthen customary management mechanisms Participate in land use plan
Knowledge sharing with younger generations Active engaging in forest management activities as they are constant users
Law enforcement
Community advisors
Developing indicators for monitoring forest health
Set traditonal laws with regards to forest use and management NGO’s
Technical support
Forest officers Advocacy for Community
Technical support Community capacity building, training and empowerment
Making sure that forest laws and policies are observed
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Table 5.4. Perceived roles of institutions 
Sub-theme 
Frequency (# of times 
mentioned) 
Capacity building and knowledge sharing 8 
Creating bylaws 4 
Forest patrol 18 
Overall in charge of forest management practices 4 
 
Similar to the customary elders observations, local institutions also recognize the 
role of forest user groups in forest patrol. For example one of the honey collectors said 
our main role is to protect the forest from destruction such as illegal logging and general 
environmental destruction. As a honey collector, I depend on trees to get honey. So it is 
my duty to make sure that they are protected. Another one commented: when we go to the 
forest for firewood or to fetch water we also survey the forest. If we see anything 
suspicious we report back to the elders. 
Forest user groups, indigenous and local institutions in the area participate in the 
preparation of forest management plan and forest bylaws. Representatives in these 
institutions claim to participate through age group meetings, gender related meetings, 
user group meetings, village meetings and the process culminate with the general 
assembly meeting. In each stage, members are encouraged to participate and air out their 
view related to forest management within their community. One woman mentioned my 
role as a woman is to attend the meetings and participate in preparation of bylaws. 
Attending meetings was mentioned by almost all participants as the main form by which 
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they participate in formulation rules and regulations that govern forest management 
practices. 
Since the forest is under the community’s management, forest offices at the 
district are often used for technical support. One of the forest officers responded that at 
the forest office mentioned: …our role is to provide training when needed. Mostly we 
attend village meetings and have a training session on forest management. Within the 
community, NGO’s also have capacity building programes on various issues that are 
important to the community including; livelihood support programes, training on capacity 
building and cattle improvement programes to some of the villages.  
Key factors of community agreement 
Theme: Despite providing communities with variety of benefits, Enguserosambu 
Community Forest is faced with many complex challenges. 
Overall, communities agree that ECF offer myriads of benefits that support their 
livelihoods, and that they are involved in decision making and preparation of bylaws 
pertinent to forest management. Communities also see a potential for better forest 
protection practices in the future if training and capacity building is emphasized. 
Communities’ area also aware of the challenges that threaten the sustainability of the 
forest (table 5.5).  
Table 5.5. Key agreement components 
Sub-theme 
Frequency (# of times 
mentioned) 
Conflicting interests among various local 16 
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institutions    
Way forward for better forest practices                             22 
Involvement and participation                                                19 
Forest benefits                                                                        35
Challenges                                                                               55
Land use plans                                                                       12
 
Most common way of involvement and participation in various decisions is 
through meetings. Meetings are conducted at all levels starting from the village to the 
general assembly where final decisions are made. Most of participants claim to be 
actively engaged at all levels of decision making. There is a slight variation in terms of 
gender participation in decision making and meeting attendance. This is because, most of 
women (both old and young) are expected to be home doing household chores and taking 
care of young ones. For example one of the woman commented: 
We mostly do not attend meetings because of many obligations we have. 
You might find that I have taken cows to graze or I have been sent 
somewhere by my mom. Sometimes my mom will attend meetings leaving 
me at home cooking, taking care of our young ones or I might have gone 
to the forest to collect firewood.  
There was notable differences in opinion between young and adults with regards 
to availability of grazing land in the area. Most of young adults (less than 25) claim that 
grazing areas are enough despite an increase in population and cattle. Adults (over 25) in 
the area complain on shrinkage of the grazing ground. Two reasons might contribute to 
the differences. First, for young adults, grazing time is time for them to meet with friends. 
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Being away from home and socialize with their friends override the distance they have to 
travel looking for good pasture or length of time they have to herd cattle to get enough 
food for the day. Second, they are not fully aware of how land allocation was in the past 
to be able to compare with what is happening today. 
Furthermore, most communities claim to know rules and regulations that govern 
forest management in the area. Reasons given for such wider knowledge is cultural 
practices that requires community member’s attendance.  One among the honey collector 
commented:  
I participate fully and in detail on all issues pertaining to forest 
management. Apart from being honey collector, I am also member of this 
community. I have been staying here since I was born. I am part of the 
people who patrol the forest. In terms of participating in by laws 
establishment, I am very well involved too  
There is also a fear of breaking the chain of knowledge hence everyone is making 
sure that they have passed the necessary information to those below them. Those who 
know much about the traditional medicines will make sure that women who are below 
them are aware of them when the time is due. For warriors, customary elders are doing 
the same thing. This fear of breaking the knowledge chain might be regarded as one 





Language was also noted to be a big challenge especially for government officials 
who are non Maasai. Some of government officials do not speak Maa language hence 
making it difficult for them to contribute or share information especially during general 
assembly meetings where most important issues are discussed. Most of these leaders are 
appointees to the area holding government positions at village level. For women 
appointees, it is even difficult given the nature of Maasai culture and lifestyle (Patriarchal 
society).  For example one female respondent said: 
Most of the community members even though they do not agree with what 
has transpired during the general meeting, they do not speak out 
immediately but rather they start a separate meeting once the main 
meeting is over. Some of these side meetings might refute the agreement 
made during the general assembly. Sometimes it is very frustrating. 
Similarly, most of men in the Maasai culture do not respect women. 
Initially most of the traditional leaders and customary elders and most 
part of the elderly community did not respect me for simply being a 
female… I am very young for them to sit and listen to me.  It is a big 
challenge but I have to do my work. 
Maasai being a patriarchal and traditional society, women do not have much 
power in decision making. This is also reflected on their representation on the 
conservation board (3 women out of 10 board members) as well as their attendance on 
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the general assembly meeting where major decision are made. However, most of the 
elderly women claim to call women meeting when need be for them to communicate 
what is needed of them as society members. But also these separate meetings are 
intended to empower young women and to prepare them for motherhood roles. 
Synthesis 
Since Enguserosambu Community Forest represents a relatively new category in 
forest management in Tanzania, a lot can be learned and shared among all involved in 
local institutions concerned with forest management. To begin with, there is a need to 
harmonize local/traditional practices with forest policies at the national level. This is 
because, although the Forest Act (2002) as well as community forest management 
guidelines (2013) recognize the role of communities in forest management, awareness 
among communities and most forest officials pertaining to the techniques or requirements 
of these community based forests is still unclear. It is also not clear how the knowledge 
possessed by communities can be incorporated into the existing policy documents. 
Although communities are granted rights to manage forest, they are required to do so 
under the forest policy and regulations of Tanzania. Therefore, having clear policy 
statements that incorporate the local level knowledge and practices is essential for 
successful implementation of community based forest management. 
More training is also needed among most institutional members and all those who 
are responsible for decision making in the society. Training that focuses on increasing 
conservation awareness, capacity building in terms of improving social capital and 
providing alternative livelihood sources are important to the community in order to 
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reduce forest degradation. Training is also needed to institutional members on the 
national forest policies and regulations so that local institutions align their goals and 
visions with the national level agenda. 
Several factors might have contributed to the delayed government process of 
handing over forest to communities.  First, there was little general awareness on the 
importance of the forest to communities’ livelihood and cultural survival. Local NGO’s 
conducted several meetings and training to community members to improve their 
understanding of forest value. Meetings were also geared towards getting general 
community consensus on forest management plan. Second, there was little awareness of 
right procedure to be followed by communities in order to claim for legal ownership of 
forest. Third, government hesitate to handover the forest to the communities fearing what 
will be the consequences afterwards. Government also feared setting the wrong 
precedent, especially not knowing motive behind the community request to own and 
manage the forest. This might be true because, there are many joint forest management 
programs but Enguserosambu community did not choose to align their forest 
management with any of the existing categories e.g. village land forest reserves. Fourth, 
there was a trust issue within the communities themselves (educated vs. non-educated) 
fearing that elites are claiming the forest out of their own interests and not for community 
interests. However, trust among community members was restored after receiving the 
legal ownership of the forest. 
Giving back power and authority to local government with regards to forest 
management as stipulated in the community forest bylaws is ignore the capacity of the 
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local/traditional institutions in managing the forest. This may be attributed to the fact that 
most of the traditional measures are not ‘tangible’ and some of the practices agreed are 
based on majority consensus hence can be changed at any given time. Despite the 
drawbacks, local institutions still play a strong role to the community by creating 
awareness and capacity building among the community members. Local institution also 
ensure users are identified and benefit are shared among right users. This was 
corroborated by Ostrom when  said “users who depend on a resource for a major portion 
of their livelihood, and who have some autonomy to make their own access and 
harvesting rules, are more likely than others to perceive benefits from their own 





LAND USE LAND COVER CHANGE OF THE FOREST AREA 
 
Chapter six deals with land use land cover change analysis. The purpose of the 
chapter is to empirically test accuracy of the indigenous ecological knowledge practiced 
by Enguserosambu community in conservation of Enguserosambu Community Forest. To 
get an understanding of indigenous knowledge that Enguserosambu community used to 
protect their forest, semi-structured group interviews were conducted to customary elders 
and ‘famous’ about the knowledge accumulating and sharing mechanisms among society 
members. Local and indigenous institutions were also interviewed and focus group 
discussions conducted with community conservation trust members to get their 
understanding of their roles in supporting the management of the Enguserosambu 
Community Forest. Local and indigenous institutions involved in the study include forest 
user groups (women, honey collectors, traditional nurses/doctors and warriors), forest 
officials, village government, and NGO’s.  Information from customary elders, ‘famous’ 
individuals and indigenous and local institutions were meant to respond to the first three 
research questions (refer chapter 3). These first three questions were meant to provide 
community narratives with regards to the forest management practices. A total of 57 
individuals were used to provide information for this purpose. All the interviews and 
focus group discussions were conducted prior to assessing the satellite imagery.  
In order to evaluate the effectiveness of indigenous forest management practices, 
satellite imagery was used. Therefore, this chapter is responding to the last research 
question with intention of comparing oral histories and indigenous practices narrated by 
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local communities with regards to forest management to forest cover changes reflected on 
satellite imagery. Two time periods were selected for land cover analysis; February 2000 
and February 2015. Landsat 7 data from year 2000 and Landsat 8 data from year 2015 
were acquired from Landsat TM using USGS EarthExplorer. Imagery with 30 meter 
spatial resolution were used. Enguserosambu Community Forest boundary layer was used 
to extract the imagery section needed for analysis. Forest cover change detection was 
performed using two techniques; Normalized Difference Vegetation Index (NDVI) and 
Enhanced Vegetation Index (EVI). The chapter will start by providing results from 
change detection analysis and conclude with the comparison of the community narratives 
(chapter 4 & 5) with results obtained from chapter 6. 
 
Normalized Difference Vegetation Index (NDVI) analysis 
 
The Normalized Difference Vegetation Index (NDVI) output shows difference in 
the amount of green vegetation cover between two study periods. High value for green 
vegetation dropped from 0.58 in 2000 to 0.56 in 2015 indicating a slight decrease in 
green vegetation cover (Figure 6.1).  Standard NDVI value for undisturbed tropical forest 
is above 0.6 (Serrano, Gamon, & Peňuelas, 2000). There was a large amount of bare 
ground in year 2000 which is also reflected by NDVI value of -0.28 (Figure 6.2). The low 
NDVI value for 2015 indicate the value of 0.5 which is moderate value of NDVI for the 
shrubs or grassland areas (Serrano, Gamon, & Peňuelas, 2000). Further analysis show 
that, the change in low value of NDVI from -0.28 to 0.05 indicate a slight decrease on the 
bareness of the ground between 2000 and 2015 respectively. However, NDVI values does 
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not offer details of what exactly changed as the value is based on reflectance of green vs. 
non green vegetation. To overcome the shortfall, more analysis was performed using 










Figure 6.2. Normalized Difference Vegetation Index for the year 2015 
 
 
Land cover classification 
Five different land cover categories were identified in the forest area including 
rivers and streams, forest, scattered trees, grassland and open ground (Figure 6.3 and 6.4). 
Results further indicate that, the size of area occupied by rivers and streams has 
significantly decreased from 5884 ha in 2000 to 4145 ha in 2015, indicating 30% change 
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in 15 years. Grassland and scattered trees area have increased at the expense of forest 
areas, open ground, and rivers and streams (Table 6.1).  
 
 Table 6.1. Land Use Land Cover Change Pattern 
Land use category 2000 (ha) 2015 (ha) % Change 
Rivers and Streams 5884 4145 -29 
Forest 25448 23489 -7 
Scattered Trees 17886 18640 4.21 
Grassland 16964 28423 67.5 
















Change detection  
To compare changes for the 15 year period, a change detection map was 
generated.  A new map with two values (high vs. low) was generated with high values 
indicating an increase and low values indicating the decrease in land cover for the last 









The dense green color on the detection change map with high value of 2 indicates 
the increase in land cover change between the two study periods (high positive change). 
The low value of 1 indicate the decrease in land cover change between the two study 
period (high negative change), with light areas indicating little to no change.  
The high positive change is reflected with the increase in grassland between the 
two selected study periods. The increase in grassland area may be attributed to the 
relocation of people from forest edges as well as closing out all farming activities that 
were conducted along forest edges.  After being granted the legal forest ownership, 
customary elders in collaboration with community conservation trust relocated all 
communities who lived at a close proximity to the forest. They also stopped all farming 
activities that were conducted along forest edges. Therefore, the increase in grassland 
areas shown in figure 6.4 indicate the natural forest succession. 
The increase in human population has increased forest dependency for livelihood 
needs. The effect is reflected on the reduction of the forest and water areas.  For example, 
about 1739 ha of rivers and streams have dried out in the last 15 years. There is also an 
increase of 754 ha of scattered forest. The increase in scattered forest might be attributed 
to the increasing demand for both timber and non-timber forest products in the area. 
Firewood being the main source of light, heat and cooking, increasing demand of it might 
have resulted in degradation of the forest areas to scattered trees. 
  The land use system is undergoing a dynamic change due to change in socio-
economic activities in the area. Communities’ are also aware of ongoing land use changes 
and the pressure it creates in the forest. Most of the communities during interviews 
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pointed out the increase in population and cattle as main drivers of forest cover change in 
the area. Similar trends in forest cover change is reflected on change detection map. 
Given that Enguserosambu Community Forest is a catchment forest and the core for 
greater Serengeti ecosystem, if the rate of cover change continue to rise at the current 
pace, downstream areas such as Serengeti National Park and Lake Natron will be heavily 
impacted.   
 
Verifying interview narrative using land cover change maps 
Change detection analysis results is well aligned with accounts given by 
customary elders (chapter 4).  Customary elders mentioned some of the challenges 
including drying of some water catchments and loss of forest cover. During the 
interviews customary elders claim that previously the forest cover in the past was “very 
thick with big native trees”. Land cover change analysis demonstrated this trend toward 
more spaced trees. About 30% of rivers and streams have dried in the last 15 years. The 
mechanism for stream loss might be explained using several factors. First, during 1990’s 
and early 2000’s logging was conducted in the forest and logging permits were issued by 
the district forest office. Communities had little to no control on the permit disbursement. 
Logging contributed to the destruction of most of water catchment areas within the forest 
and hence a potential source of the drying of some of the rivers and streams. Currently, 
there is controlled logging in the area. Timber is harvested when communities want to 
build school, hospitals or any other community development project. Similarly, 
individual communities’ members are granted the opportunity to cut down selected trees 
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in case they need timber to build their homes. Second, increased forest encroachment 
especially on the forest edges (Areas surrounding Ng’arwa and the northern part of the 
forest between Enguserosambu and Naan Village– compare figure 6.3 & 6.4). As the 
population increases, forest dependency also increases which can result in overutilization 
of the forest resources in some areas more than others, especially those that are sensitive 
to change such as catchment areas. 
Another challenge mentioned was the increase in population which increases the 
demand of forest products. Change of lifestyle was also mentioned. Customary elders 
contended that, population increase caused the increasing demand of firewood, building 
poles, timber and many other forest products. Population increase also increased the 
demand for settlement areas. All these demands exacerbate pressure on forest resources, 
consequently leading to forest degradation if not well controlled.  This is augmented by 
studies conducted by Brown & Pearce (1994) and Kaimowitz & Angelsen (1998) on the 
relationship between population increase and forest destruction. In some cases, increase 
in illegal activities might also have played a role in exacerbating forest destruction. 
On the other hand, poor collaboration and communication among local and 
indigenous institutions might have contributed to the forest cover loss. Weak enforcement 
of both traditional and forest bylaws as a result of uncoordinated efforts among existing 
local and indigenous institutions might be one of the factor that contributed to the forest 
cover changes observed. Hence, collaboration is the key for forest protection through 
coordinated efforts among institutions, local people, the government, and the 
incorporation of outside information and/or science that takes into consideration large 
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scales of information providing context for local management.  However, local 
knowledge also provides context for scientists, so combining of information, although 
challenging, is essential for understanding trends and developing solutions to mitigate 







CONCLUSION AND RECCOMMENDATION 
The aim of this dissertation was to provide an understanding of how indigenous 
ecological knowledge of Enguserosambu community contributed in conservation of their 
forest. Specifically the purpose of the study was to: 
(1) Examine the contribution of different cultural practices in forest management 
(2) Assess how knowledge is generated and shared among community members  
(3) Assess the role of local and indigenous institutions in forest management 
(4) Compare oral histories given by communities with the land cover change 
observed from the satellite imagery.  
A case study was conducted to answer the questions using semi structured 
interviews and focus group discussions as techniques to gather information from 
participants regarding the first three questions, and satellite data was incorporated to 
examine the fourth question. The chapter starts by providing an overview and synthesis 
of study results. Research implications and direction for future research conclude the 
chapter. 
Findings summary and synthesis 
 
Culture and forest is one and the same according to Enguserosambu community. 
Culture is dead without the forest. The connection that communities have with their forest 
is attest to that. Furthermore, the forest provide a spiritual connection; it is a source of 
livelihood; a place where cultural celebrations are held; and a dry season grazing ground. 
To maintain the connection for generations to come, customary elders have to make sure 
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that the knowledge is shared and sustained within the community.  Age-group meetings, 
traditional ceremonies and manyata bomas were mentioned as key strategies used to 
disseminate knowledge among community members. Other practices such as fencing 
water catchment areas, land use zoning, and forest patrols using different user groups are 
also emphasized. Practices of Enguserosambu communities align to the idea narrated by 
Berkes (2012) about traditional knowledge being about stories of how socio-cultural 
systems adapted to specific ecosystem. These findings are similar in the sense that oral 
history is the main media through which knowledge is shared among community 
members in Enguserosambu. Through age group meeting and cultural celebration that are 
held often, elders get to share their knowledge with the other group members. 
Congruent with existing research, findings reveal that ECF provides several 
benefits to communities including water, clean air, traditional medicine, traditional tools 
and equipment, honey, grazing areas, sources of rain, firewood, building poles, and 
traditional practices space. These resources are crucial to the livelihood of 
Enguserosambu community, hence the community is doing everything possible to ensure 
the forest is protected.  This is also stressed in the Forest policy that “it is only when 
people can satisfy their needs, have control of the resource base as well as have secure 
land tenure that long-term objectives of environment protection can be satisfied” (United 
Republic of Tanzania (URT), 1998).  
Findings further reveal the presence of both formal and informal institutions 
collaborate in forest management activities. However, these institutions do not 
necessarily share the same values. Local institutions are also faced with power struggles 
  
 108 
when it comes to forest management decision-making. Despite a power struggle, all 
institutions participate in forest patrol as a means to safeguard forest resources from 
poachers 
Generational change is also a factor of concern among customary elders. Younger 
generations seem to have less vested interest in maintaining forest management practices 
for the benefit of the community. Although most youth understand the value of the forest 
to their culture, they are also aware of different lifestyles. Due to their exposure to 
education, travel to different places and the need for a ‘better’ life, most of youth are 
eager for opportunities that will reward them more financial returns.  Most documented 
challenges with indigenous knowledge show that younger generation more often embrace 
market forces and ignore ethics and beliefs surrounding traditional forest conservation 
practices. Most of the time, market forces are more powerful than social institutions, and 
rarely market forces are integrated into social institutions as a means to understand the 
current state of affairs in the community setting.  
Findings also show some similarities across villages and within different age 
groups. For examples, all participants are aware of the challenges threatening the 
sustainability of the forest. These challenges include population increase, illegal 
activities, uncontrolled access and change in socio-economic activities of communities as 
key threats. Participants also agree on range of benefits that forest provide for 
communities.  
It was interesting to see a similar pattern between community narratives and land 
cover change maps.  Study participants mentioned population increase and excessive 
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utilization of forest resources as among factors causing forest cover loss and a source for 
drying of water catchment areas. Their observations were similar to land cover analysis 
results which demonstrated an increase in degraded forest areas in the last 15 years. The 
degradation of forest has resulted in drying of some rivers and streams as well as loss in 
forest cover. These results also are supported with analysis done by Singh, Dwivedi and 
Tiwari (2010) when testing farmers’ agro-biodiversity knowledge. Singh et al. (2010) 
contend that, communities have an immense knowledge about the local environment and 
their surroundings. Singh further commented that, it is therefore, important for natural 
resource managers to incorporate such elements of indigenous knowledge into systems 
level approaches in natural resource management where other socio-economic and 
cultural factors are embedded within a broader socio-ecological system (p. 365). 
Furthermore, findings are supported by the literature on the contribution of local 
institutions in management of community-based forests. Similar to the study conducted 
by Pagdee, Kim and Daugherty (2006) on the factors making community forest 
management successful,  this study found that local and indigenous institutions have 
greater power of convincing communities when it comes to decisions. This might be 
explained by the fact that these institutions are comprised of members who are from 
within the locality, they understand local needs and priorities. They are also in a better 
position to understand the community strength, capacity and weaknesses, hence, they 
channel the conservation efforts in the right direction. However, collaboration from other 
institutions is also necessary. External institutions might bring technical support and 
expertise needed at the local level in order to strengthen their efforts. Collaboration 
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among local and indigenous institutions themselves is also very important. The ‘internal’ 
collaboration will help mobilize individual institutional support towards achieving one 





Traditional knowledge still supports conservation and management of the forest. 
However, there are external threats interfering with its effectiveness. Being traditional 
does not mean being static. This is evident because the communities kept changing their 
practices and elders met regularly to assess changes and integrate new ideas in their daily 
lifestyles. However, the pace is always slow.  
Indigenous knowledge is usually acknowledged but not incorporated in rules, 
regulations and general planning and management of resources. Traditional systems have 
the potential to contribute towards current understanding and use of variety ecosystems 
(Berkes, 2012). In an effort to broaden conservation practices to include communities as 
part of conservation strategies, a combination of micro and macro-level analysis is 
necessary to make collaborative decisions about conservation practices. 
Often, conservation planning decisions are derived based on ecological and 
scientific evidence focusing on a large (micro) scale research. Rarely does the micro scale 
knowledge get incorporated equally in conservation planning as a means to a more 
holistic and multi-scaled approach that takes into consideration what happens at local 
level. National, regional or global conservation policies and decisions are often derived 
based on ecosystem or landscape analysis. However, the scale at which local people think 
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and make decisions about their resource is often at micro scale i.e. focusing on the 
immediate forest, watershed, or creek where their livelihood depend. Communities have 
local knowledge about surrounding resources (plants, animals, land etc.), as well as 
traditions and customs that guide their day to day interaction with resources, institutions 
that identify users, create rules regulations on how resource is to be exploited and how 
benefit is shared. This micro scale of knowledge possessed by the communities is often 
forgotten, ignored or obscured when making conservation decision at regional or global 
scale. Combining both micro and macro scale in conservation planning is important since 
they each provide context for the other, and it is also important especially at a time when 
park and conservation area management approaches worldwide are moving towards 
improving relationships with its adjacent neighbors.   
Socio-economic activities in the area are changing. Enguserosambu ward is 
growing, with it comes changes in socio-economic activities. Currently there is an 
increase in population in the area. There is also pressure from nearby villages: Loliondo, 
Sakala, and Wasso. Most of residents in in these nearby areas do not share the same 
values and traditions with Enguserosambu community, yet they indirectly benefit and 
depend on forest resources (such as water and other non-timber forest products). Given 
the ongoing mix of communities, Enguserosambu communities need to find alternative 
sources of livelihood to meet the demand. The forest alone cannot provide communities 
with all their needs for it to be sustainable.  
Local institutions need to strengthen collaboration among themselves and also 
extend the conservation awareness training to neighboring communities. Given that these 
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neighboring communities (such as Loliondo village) do not share same values and 
traditions, communication of values and customs is important to strengthen a good 
neighborhood.  The scale of information sharing among institutions is minimal, making it 
difficult for other external institutions to understand their role and contribution to the 
conservation of the forest. This makes the knowledge important to the culture but not 
valued at the landscape level. 
The traditional view of resource management counter to the common property 
regime because users are identified and non-community members excluded. The notion 
of common resource, might be one of the reasons why there has been such a long wait for 
the communities to be granted legal ownership by the government. Although there were 
other local and indigenous institutions that govern forest management practices in the 
area, the government wanted the communities to establish an institution that will be 
accountable for forest management.  Government requests led to the establishment of the 
community conservation trust, an institution that will be responsible for overall forest 
management within Enguserosambu community. However, the community conservation 
trust has created more ‘chaos’ and ‘confusion’ in the area than the government intended. 
This is because, prior to the formulation of the community conservation trust, 
communities through their indigenous institutions, and the support from other existing 
local institutions were capable of making necessary arrangement with regards to forest 
resource utilization and management. Davis and Wali (1993, p. 6) point out that most 
state governments do not recognize indigenous land use systems, they have little 
understanding about their dynamics and strength. The study further affirms the ability of 
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communities to organize, manage and utilize resources, similar to what Borrini-
Feyerabend et al. (2004) had found on their studies. This is because, individuals share 
same values, beliefs and responsibilities over the resource (Pagdee et al., 2006). Haller, 
Fokou, Mbeyale and Meroka (2013, p. 38) further contend that “communities through 
their institutions are capable of making agreements not just about resource use but also 
about property shared rights, territoriality, and membership, and about timing and 
coordination or diverse activities in a complex and seasonally changing cultural 
landscape”.  It is important if this local efforts are understood within context and 





Policy Implications  
 
Community managed forests are a relatively new category in Tanzania. The new 
Forest Act 2002 provide a clear framework and incentives for community involvement in 
forest management. The Act also gives community power to own and manage forest 
resources. Although regulations are provided, one of the weaknesses of the ecosystem 
approach is to undermine the contribution of indigenous practices and their potential to 
support ecosystem conservation. A combination of both indigenous knowledge systems 
and scientific systems will help provide a broader understanding of ecosystem 
management.  Lertzman (2010) argued that indigenous ecological knowledge and 
western science represent a potential complementary traditions that cannot be viewed as 
separate. So that the western science isn’t the saving piece but western science working 
with local communities in such a way that they too have something to learn will support 
the dignity of the cultures that are a part of the forest ecosystem. Incorporating this ethic 
into conservation planning is complicated and time consuming but has potential to be 
more long lasting. 
Community involvement in forest management serves a dual purpose; it helps 
improve forest conditions while supporting livelihoods of the communities. All this is 
achieved through local institutions. Local institutions have evolved over time, as such, 
communities have utilized their indigenous knowledge and sometimes combine it with 
technical knowledge received through research and extension services. Through ‘learning 
by doing’, Enguserosambu communities through their local institutions have succeeded 
to protect the forest although not to their full potential due to several impediments such as 
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lack of incentives, extreme poverty and lack of technical expertise. This requires that 
policies geared towards nurturing, building their capacity and improving social capital to 
ensure that their involvement is effective and results into both local and national level 
impacts.  
 
Theoretical framework reflection 
The framework provided by Berkes (2012) is a very useful tool when analyzing 
the local knowledge. The framework provides basic components needed for analysis. 
However, the presentation might be a challenge because the knowledge accumulation, 
processing, and dissemination do not necessarily follow the hierarchical order as 
displayed (refer figure 2.1). This is because presenting the framework in concentric 
ellipses is to assume that there is a focal/central point where the knowledge emanates, 
followed by other levels that aim to enrich and shape the knowledge. It also assumes that 
local knowledge generation and understanding will progress as you move from one level 
to the next, or that there needs to be a core (the landscape knowledge) for the rest to be 
understood. This was not necessarily the case when examining the local knowledge of 
Enguserosambu communities. The four levels are not clearly distinct, and there are more 
linkages and feedback loops among the levels than presented in the framework (This was 




Study Limitations and Suggestions for Future Research 
 
 Language barrier was one of the key barriers I encountered during data 
collection. There were times i felt that the translator was narrating fewer 
words compared to what the respondents explained. However, I tried to 
ask follow up questions to make sure that I obtained as much information 
as possible. Translation might have changed the meaning or provided less 
information from what the respondents explained. However, it is my belief 
that I have received enough information to draw necessary conclusions for 
this research. 
 Information from the study was obtained from selected community 
members specifically chosen from the pre-specified criteria. The opinion 
and values of other community members might not be reflected by these. 
Therefore, a study that will assess community opinion and values on the 
same issue will help to obtain a holistic view of all community members.  
 This study was conducted in Enguserosambu Community Forest, formerly 
known as Loliondo II. From this research findings, majority provided an 
account that Loliondo II which is community owned is very well protected 
compared to Loliondo Forest I, a government owned forest. There is a 
need to conduct a study that compare community owned forest versus a 




 Forest cover detection analysis for this research was conducted using the 
forest boundary layer that was drawn in 2011. The new forest boundary 
was re-drawn in order to define new forest boundary layer to 
accommodate land use changes caused by population increase. It was 
mentioned during the interviews that the ‘old’ forest boundary 
incorporated larger forest area. Due to increase population, demand for 
land increased hence some of it was encroached from the forest. The land 
cover changes prior to 2011 was not taken into account for this research. 
Therefore, analysis using the division or ward as the boundary layer is 
important to analyze the actual land use conversion. This analysis might 
also help to draw projections for future land cover change using 













Information about Being in a Research Study 
Clemson University 
 
The Contribution of Indigenous Ecological Knowledge in the Conservation of 
Enguserosambu Community Forest, Tanzania 
 
Description of the Study and Your Part in It 
Dr. Elizabeth Baldwin and Ms. Agnes Sirima are inviting you to take part in a research 
study.  Dr. Elizabeth Baldwin is a faculty at Clemson University. Agnes is a PhD 
candidate at Clemson University in the Department of Parks, Recreation and Tourism 
Management running this study with the help of  Dr. Elizabeth Baldwin. The purpose of 
this study is to determine whether Traditional Ecological Knowledge plays a key role in 
management of Loliondo II Forest Reserve in Tanzania. This interview comprises of a 
two consecutive process. The first phase involve learning from key informants of the 
social mechanisms behind forest management practices (generation, accumulation and 
transmission of the local knowledge) and examine the role of various local indigenous 
forest management institutions in management of the forest reserve. The second phase 
will involve assessing time-series aerial images and compare them with oral history given 
by the communities, as well as conducting workshops with local communities to verify 
and participate in mapping process. The study results will be shared with all participants 
as well as the Rufford Foundation. 
 
Your part in the study will be to answer interview questions regarding your perceptions 
of the role of traditional knowledge in management of the Loliondo II Forest Reserve. 
You will be provided with a blank copy of the interview questions for your reference 
during the interview. The interview will occur at a place and time convenient for you and 
it will take you about 1 hour to complete. There are some open-ended discussion 
questions and some quick response questions. The interviewer will note your responses 
on a paper form and with your permission, will also record the conversation with a digital 
audio recorder. The purpose of the audio recording is to make it easier for the researcher 
to focus on your response rather than taking notes. During the workshop some images 
will be acquired in form of photograph(s). The purpose of having still images 
(photograph) during the workshop is to facilitate documentation and dissemination of 
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information. All the information will be edited before public release, and all the material 
that are not used will be destroyed after the editing process is complete. You have the 
option at the end of this form to choose whether to participate in the interview with or 
without the digital voice recorder. You also have the option to participate in the 
workshop without being photographed. 
 
Risks and Discomforts 
We do not know of any risks or discomforts to you in this research study.  
 
Possible Benefits 
The study results will be summarized and shared in a report made available online or 
emailed/mailed to you at your request. The project is designed to help indigenous 
communities and organizations explore whether and how the traditional knoweldge can 
be used in forest management as well as for conservation planning. The study results 
could be used in the future for strategic planning if there is sufficient support for the idea 
of having integrated conservation planning among indigenous communities and other 
authorities in the area. 
Protection of Privacy and Confidentiality 
We will do everything we can to protect your privacy and confidentiality. We will not tell 
anybody outside of the research team that you were in this study or what information we 
collected about you in particular. Interview results, notes and digital recordings will be 
kept in a secure filing cabinet and password protected computer under control of the 
Principal Investigator and the research team.  These documents and recordings will be 
kept confidential by the research team and destroyed 5 years after the end of the study. 
Results that are made public (through reports, peer-reviewed publications and 
presentations) will be summaries only and your identity will not be linked with any of the 
results. The summary report will include a map of the forest and changes in forest cover, 
as well as description of information received from interview and focus group 
discussions. The members of the research team will not use the audio recordings or 
interview notes for purposes other than those specified in this consenting process, unless 
additional consent is secured from the participant prior to any additional use. 
 
Choosing to Be in the Study 
You do not have to be in this study. You may choose not to take part and you may choose 
to stop taking part at any time. You will not be punished in any way if you decide not to 
be in the study or to stop taking part in the study.  You also have the option to participate 
with or without the digital audio recording of the interview. 
 
Contact Information 
If you have any questions or concerns about this study or if any problems arise, please 





If you have any questions or concerns about your rights in this research study, please 
contact the Clemson University Office of Research Compliance (ORC) at 864-656-6460 
or irb@clemson.edu. If you are outside of the Upstate South Carolina area, please use the 




I have read this form and have been allowed to ask any questions I might have. I agree to 
take part in this study. Please check one of the two options below to indicate your 
willingness to allow for audio-recording during the interview. 
 
 I agree to participate and to be audio-recorded   
 I agree to participate but do not agree to be audio-recorded 
 
Participant’s signature: ____________________________________ Date: 
_____________ 
 





























Number of years lived in the village: 
Education level: 
Marital Status: 
Main economic activity: 
 
B: We are interested in understanding social mechanisms behind forest 
management practices (generation, accumulation and transmission of the local 
knowledge used in forest management) 
1. What does forest mean to your culture? 
2. Who is responsible for knowledge generation/creation? How? 
3. How do you process and share the traditional knowledge among generations?  
4. Who is responsible for protecting the communal forest 
5. What is the role of different age group when it comes to forest and 
traditions/culture?  
6. What is your role in managing the communal forest? 
7. Who uses the forest? 
8. What products do you get from the forests 
9. How much of forest products are users allowed to collect/harvest from the forest? 
10. What can’t you take from the forest? 
11. Do you sell forest products? 
12. Are there tree species that are valuable than others?  
13. What kind of protection and maintenance do these important trees receive? 
14. Is there anything you do to avoid competition of non-valuable tree species? 
15. How do you control or protect the forest /trees damaging agents like pests, 
insects, fauna, and fire? 
16. Does the entire community have the right to graze in the forest? 
17. Does the communal forest provide a satisfactory forage yield for your animals? 
18. What are the techniques used to control grazing in the forest? 
19. What are the major threats to forest destruction? 
20. What changes have you observed since you have known the forest? 
21. Do you have forest guards? Explain the whole process if that is the case 




23. Do you think the new forest by laws offer support to the existing indigenous 
system? 
24. What benefits do you gained from the communal forest? 





 Do you have any other comments that you would like to share? 
 Can you name any additional people/user groups who you think are valuable and 
need to be part of this study? 
 
 




Focus Group Discussion Guide 




Number of years lived in the village: 
Education level: 
Marital Status: 
Main economic activity: 
 
B: We are interested in examining local indigenous forest management institutions 
and their importance in managing forest biodiversity 
1. What is the role of your institutions in forest management 
2. How do you collaborate with other existing institutions in the area 
3. Explain on the forest management history as you know it 
4. Explain the forest management institutional arrangement? 
5. When was the community conservation trust established and why? 
6. How are community conservation trust members obtained? 
7. Who is responsible to create forest bylaws? 
8. How do you enforce the rules and regulations? Both traditional and formal laws 
‘bylaws’ 
9. Explain on conflict resolution mechanisms related to resource utilization 
10. Are people outside the community allowed to get benefit? 
11. What should be the future ownership like in order to protect and benefit from the 
forest resources? 
12. What are the key threats to forest degradation? 
 
Conclusion 
 Do you have any other comments that you would like to share? 
 Can you name any additional people/user groups who you think are valuable and 
need to be part of this study? 
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